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A. P. Low, Esq., 

Director, Geological Survey of Canada, 

Sir, — ^I beg to transmit herewith the second edition of my report 
on the geology, physical features and natural resources of the r^ion 
in the vicinity of Lakes Nipissing and Timiskaming, comprising 
I)ortions of the district of Nipissing, Ontario, and the county of 
Pontiac, Quebec. The rejwrt is accompanied by two maps, each on a 
scale of four miles to one inch, constituting sheets Nos. 130 and 138, 
respectively, of the Ontario series of geological maps. 

My grateful acknowledgments for much kind assistance are due 
to Mr. W. F. Ferrier, once of this Survey, as lithologist, to whom 
was entrusted the determination and description of many of 
the microscopic sections, especially of some of the more critical 
ones; to Dr. F. D. Adams, of McQill IJniversity, Montreal, 
for aid and advice on some x>oint8 connected with the petrography of 
the district; to Dr. H. M. Ami and Mr. L. M. Lambe, of this 
Survey, for their examination of the collections made from the several 
Palaeozoic outliers and the preparation of detailed lists of the fossils. 

Acknowledgments are also due to Mr. Colin Kankin and Mr. H. K. 
Beeston, of the Hudson's Bay Company, who did everything in their 
power to forward the objects of the exploration; to Messrs. Frank 
Norris, of Baie des Pd^es, John Turner, of Timagami lake, and 
Stephen Xafricain, of Bay lake, o^oeis-in-charge at these several 
places or posts belonging to the same company; to Mr. M. H. McLeod, 
C.E., engineer-in-charge of the construction of the Timiskaming 
branch of the Canadian Pacific railway, and also to Messrs. J. C. 
Bailey, CJE,, of Toronto, and H. K. Wickstead, C.E., of Cobourg, 
engineers-in-charge of the location of the projected Nipissing and 
James Bay railway, for information in regard to elevations at 
various points situated along or in the vicinity of the lines repre- 
sented; to Mr. John Mann, of Baie des P^res; to Messrs. C. C. Farr 
and P. A. Cobbold, of Haileybury ; to Messrs. J. B. and R. A. Klock, 
of Klock's Mills ; to the Lnperial Lumber Co., of Warren, Ont. ; to 
•Capt. Percy, late of the steamer Meteor, and Capt J. O. Blondin, of 
the steamer Clyde, on Lake Timiskaming, and many others. 

I have the honour to be. Sir, 

Your obedient servant, 

ALFRED ERNEST BARLOW. 
Ottawa, January, 1907. 
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Note. — The hearings throughout this report are given with reference 

to the true meridian. 
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INTRODUCJTOBY. 



The following report treats of that portion of the district of Nipis- 
sing, Ontario, and the county of Pontiac, Quebec, lying between lati- 
tudes 46- IS' 2K' and 47** Se' 47" north, and extending from longitude 
78** 4d' 54" to longitude 80** 22^ 26" west of Greenwich. This area is 
comprised in the two maps accompanying the report, known as the 
Nipissing and Timiskaming sheets, or Nos. 131 and 138 respectively, 
of the Ontario series of geological maps, on a scale of four miles to 
one inch. The district which each map represents measures seventy- 
two miles in length from east to west, and forty-eight miles from 
north to south, thus embracing an area of 3,456 square miles, or a 
combined area of 6,912 square miles. The Nipissing sheet includes 
nearly the whole of Lake Nipissing and considerable x>ortions of 
Lakes Timagami, Timiskaming and Kipawa, the boimdary between 
the two sheets cutting the three last-named lakes about latitude 46^ 
55'. The main line of the Canadian Pacific railway traverses the 
southern* part of the Nipissing sheet, the eastern limit crossing the 
railway between Calvin and Eau Claire stations, while the western 
boundary is situated a short distance west of Warren station. The 
town of North Bay is the most populous and imx>ortant place, and is 
one of the divisional points on the Canadian Pacific railway, as well 
as the present terminus of the Northern division of the Grand Trunk 
railway, although the actual intersection of the two lines is at Nipis- 
sing Junction, three miles southeast of North Bay. The Timiskam- 
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BMlowl INTRODUCTORY 7 1 

the south of the Mattawa river the townships belong to the older set, 
both in regard to si^e and the direction of their outlines and lines of 
subdivision. 

On the Quebec side the townships seem to have no regular or stated 
iiie, and while the lines are astronomical their direction is deter- 
mined by the general trend of the water-front. As a consequence, the 
lines of subdivision in the townships of Quigues, Duhamel, &c., are 
all run north-and-south or east-and-west respectively, as the upper 
portion of Lake Timiskaming has, in general, a north-and-south direc- 
tion, while the township boundaries and side-lines of G^dreau and 
other townships situated in the southern part of Lake Timiskaming 
have a direction of N. 60^ E. or at right angles to the general trend 
of the lake in this vicinity, which is thirty degrees east of south. The 
distance between concession-lines is slightly over a mile, but the lots 
themselves are much narrower than those on the Ontario side, each 
being designed to contain about 100 acres, although in many instances 
this area is much diminished or increased. The concessions are 
denoted by the Boman numerals, while the ordinary figures are 
applied to the lots. Occasionally, both in Ontario and Quebec, the 
letters of the alphabet have been used to designate the concessions. 

The preliminary part of the work in this district was done in 1887- 
88, while acting imder instructions from Dr. B. Bell, as his assistant; 
but only about two months of each season were devoted to this work, 
and by far the greater portion of this time was occupied in some of 
the many detailed surveys necessary in a region concerning which but 
little had hitherto been known. This topographical survey was, of 
course, accompanied by as many observations regarding the nature 
and distribution of the various rock formations encountered as was 
possible in a survey of the kind. , 

The more pressing nature of the work in connexion with the Sud- 
bury Tnim'Tig district caused my removal from this field to assist Br. 
Bell in tracing out the geological and topographical details necessary 
for the map and report concerning that region, so that work was not 
resumed on the Nipissing and Timiskaming sheets until 1892. The 
bulk of the work on these two maps was accomplished between 1892 
and 1894, although about two months of the season of 1895 was 
required to complete it. It was f oimd necessary to make a large 
number of topographical surveys, especially in the northern i>art of 
the district, and this portion of the work occupied by far the greater 
portion of our time and attention; but the detailed results thus 
obtained have added largely to our geographical knowledge of a 
region of which the physical features were but rudely represented, if 
at all, on the maps hitherto published. 

The distances were measured with a Bochon micrometer telescope, 
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ship lines run by the Crown Lands Dei>artanents of Ontario and Que- 
bec have been utilized, and serve as excellent checks and corrections 
to the errors necessarily incident to a micrometer and compass sur- 
v^. The geographical features of the area covered by the surv^ed 
townships have, in the main, been adopted, supplemented, however, 
in many cases by additions and corrections of our own, which were 
sometimes found necessary. This information was chiefly available in 
the area of the Nipigsing sheet, where over half the area has been 
divided into townships, and these in turn subdivided into concessions 
and lots. Besides these a number of surveys of a more general charac- 
ter have been made, the manuscripts and published plans of which 
have been found of much assistance in the general compilation, as 
well as in furnishing details in many cases not otherwise obtainable. 
Among the more important of these plans tfae following may be 
mentioned: Murray's survey of Lake Nipissing and the Sturgeon 
river, and Logan's survey of the Mattawa river, published in the folio 
atlas to accompany the Beport of this Survey of 1853-56. Murray's 
survey of Lake Nipissing, however, did not show sufficient detail in 
the western portion of the lake, so that a re-survey was carried out 
early in 1892. Austen's map of the Timagami river, with accom- 
panying traverses made for the purpose of ascertaining the most 
feasible route for the location of a transcontinental railway line, 
has also been used. Forrest's survey of the Montreal river was found 
excellent for all purposes for which it was required. Messrs. Oiywyfsr 
and O'Hanl^s survey of the Ottawa river and Lake Timiskaming, 
to delineate the boundary line between Ontario and Quebec, was 
found to be thoroughly reliable, while the Canadian Pacific Railway 
surveys enabled us to locate the exact position of the railway line. 

Early Explorations and Previous Surveys. 

The history of the exploration of the region in the vicinity of the 
Upper Ottawa and Mattawa rivers dates back almost to the first 
settlement of Canada by the French. The almost invariable presence 
of detached parties of the war-like and much dreaded Iroquois in the 
region immediately adjacent to the upper St. Lawrence usually for- 
bade the utilization of this main artery as a route towards the west, 
so that in most instances the more peaceable, though more circuitous, 
I>assage by way of the Mattawa and the upper Ottawa rivers was the 
only practicable channel of communiction between the scattered 
French settlements on the Lower St. Lawrence and the populous 
villages of the Hurons and other friendly Lidian tribes inhabiting 
the region in the vicinity of Georgian bay and Lake Simooe. It is, 

• Summary Report, Geol. Surv. Can., 1892, Part A, pp. 34*86. 1898, Part A, 
pp. 30-88. 1894, Part A, pp. 56-57. 1895, Part A, pp. 61-68. 
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therefore, not surpriaing to find that the various physical features 
presented in the re^ons in the vicinity of these streams were at a very 
early date among the best known, being especially familiar to the mis- 
sionary and fur-trader, whose avocations forced them to make con- 
stantly recurring visits to the outposts already established in the dis- 
tant west and northwest. The most prominent of these geographical 
features were appropriately designated, and most of the names then 
bestowed upon the niunerous rapids, portages, &c, are still retained 
in common use throughout the district. 

The sheltered nature of its water-stretches, its comparative freedom 
from molestation, as well as its directness as a route to the gpreat lakes 
and beyond, formed iwwerful inducements in favour of the original 
selection of the Ottawa and Nipissing route, at a time when the birch- 
bark canoe was the chief, and often the only, method of communica- 
tion. The advent of steamboat navigation on the St. Lawrence river 
and the great lakes, however, as well as the building of the St. Law- 
rence canals, has during the present century caused this route to fall 
into comparative disuse. The recently revived proposal to make use 
of these water-courses for purposes of modem navigation by the 
building of canals to overcome the obstructing rapids seems likely 
again to bring this district into prominence. 

Soon after his arrival in this country, Samuel de Champlain, who 
was by nature more of an explorer and adventurer than a builder of 
colonies, determined on an examination of the headwaters of the 
Ottawa and beyond. He was all the more eager to undertake this 
investigation as a young man, Nicolas du Vignau, had just returned, 
in 1612, after a year's absence among the Ottawa Indians, with a most 
wonderful tale. He claimed, during his absence, to have discovered a 
passage by way of the Upper Ottawa to the shores of a northern sea 
to which he had penetrated and there beheld the wreck of an English 
ship. The apparent clearness and consistency of the story deceived 
Champlain, who fancied that he might thus find the much coveted 
road to China and Japan. Towards the end of May, 1613, Champlain, 
accompanied by this Du Vignau, ascended the Ottawa as far as Lake 
Coulonge, where he was reluctantly dissuaded by the resident natives 
from proceeding farther. They urged, as their main excuse for not 
seeming willing to guide him, the many insuperable difficulties to be 
encountered on the route, as well as the reputed fierceness and witch- 
craft of the Nipissing Indians, through whose country it was neces- 
sary to pass. Here also he learned that the whole story of Du 
Vignau's pretended discoveries was a fabrication, and that far from 
undertaking any such important journey as reported he had resided 
continuously and quietly at the village during the entire period of 
his absence from civilization. This information, which was subse- 
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quently corroborated by Du Yignau's own tardy confession, enraged 
and disheartened Ghamplain, who, convinced of the fruitlessness of 
any further effort at the time in this direction, returned to Montreal, 
and subsequently to France. 

Early in 1615, however, Ghamplain returned to Canada, bringing 
with him four Becollets, one of whom, Father Joseph Le Caron, was 
destined for missionary work among the Huron Indians. Arriving 
at Montreal he foimd a large concourse of Indians already assem- 
bled, who had come hither from their homes in the vicinity of Lake 
Simooe. These savages, always more eager for temporal than spiri- 
tual help, again pressed Ghamplain to aid them against their heredi- 
tary foe, the formidable Iroquois. Deeming it expedient at the time' 
to comply with this oft-repeated request, Ghamplain hurriedly 
descended to Quebec to make the necessary preparations, leaving 
Le Garon and some of his oomi>atriots with the assembled Indians to 
await his return. During GhampliRn's absence, however, the Indians 
decided to go back forthwith to their own home without him, and 
accompanied by Le Caron and his associates commenced the ascen^ 
of the Ottawa river. When Ghamplain returned to Montreal and 
found the place deserted he immediately hurried after them, pursu- 
ing the usual course up the Ottawa and Mattawa riven, over the 
height-of-land to Lake Nipissing and thence down the French river 
to Lake Huron. Ghamplain was thus the first European, with the 
exception of the humble friar who had only just preceded him by a 
few days, to gaze on the waters of Lake Huron, which he christened 
* Mer Douce.* 

Ghamplain's map of New France, which was made in 1632, in- 
cluded all sketches and surveys from 1603 to 1629. Only the main 
xoutes of travel are represented, while the whole map exhibits; in a 
very rough manner, the salient physical features encountered during 
"the progress of these journeys and explorations. Lake Nipissing is 
<»dled 'Lac de Biserinis,' while a rude outline of the Ottawa river 
above its confluence with the Mattawa is given that must have been 
<irawn from information supplied by the Indians. 

The exploration of this district, as of otheiB elsewhere throughout 
Oanada, is inseparably bound up with the history of the fur trade, 
the successful prosecution and extension of which required the con- 
stant addition of new territory. We thus find that many of the first 
^exploratory expeditions were often undertaken by adventurers at 
their own expense, with the promise of various marks of distinction 
from those in authority in case of the success of their undertakings^ 
^hile fur-trading licenses were granted to enable uiese men to in- 
demnify themselves for their pecuniary outlay. 
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The limits of this traffic were quickly extended both northward 
and westward, and we find by reference to Delisle's map (1703) that 
the French then had a post (Fort des Abitibis) north of the height- 
of-Iand on the river Abitibi. This post, according to the memorial 
of Begon,* was the most advanced station of the French toward 
Hudson bay. From this same memorial it also appears certain that 
the noute northward by way of Lake Timiskaming and the Abitibi 
river (Monsony or Monsipy) was one of the best known, although 
the French traders avoided the immediate vicinity of Hudson bay 
in order not to expose themselves to the insults of the Indians who 
were friendly to and traded with the English posts already estab- 
lished in that vicinity. It does not seem unreasonable to suppose, 
therefore, that some of the expeditions despatched by the Governors of 
Canada toward the close of the seventeenth century, to take posses- 
sion of Hudson bay, adopted this well known route by way of the 
Upper Ottawa and Abitibi rivers. • AD the earlier maps indicate many 
of the streams flowing northward from the height-of-land into James 
bay with tolerable accuracy, thus showing that the early voyageurs 
were well acquainted with this portion of the country. 

Fort Timiskaming must have been one of the first posts estab- 
lished by the Northwest Company, if not acquired after its abandon- 
ment by the French, for Mr. Roderic Mackenzie, a clerk in this 
Company, who wrote ^ A General History of the Fur Trade,'t which 
forms the opening chapter of Sir Alexander Mackenzie's Travels in 
North America, says: 'Lake Timiskaming, where there has always 
been a trading i)08t,' while one of the buildings which had been used 
as a storehouse and which was removed only a few years ago, bore 
dates on the large cedar beams which pointed to its erection some 
time near the close of last century. 

Fort Timiskaming afterwards became the headquarters of the 
Hudson's Bay Company in this district, containing the residence of 
the Chief Factor and aU the necessary adjuncts in the shape of build- 
ings, &C., which usually go to make up a well equipped establishment, 
forming one of the most important centres of the fur trade, and con- 
taining, besides, a library embracing many volumes on science, travels 
and general literature. In 1888, however, this post, iO long established, 
was abandoned, and a small store was erected at ' The Point ' near the 
viUage of Baie des Peres, which was found more convenient for pur- 
X>ose8 of general trading; while the opening up of the Canadian 
Pacific railway had previously caused the removal of the head- 
quarters to Mattawa. 

*M6moire de Begon. Oct. 20 1725, qui explique les anciennes limites du 
poste de T6miBoaming;ue. 

tVoyages from Montreal through the Continent of North America to tb» 
Frosen and Pacific Oceans in the years 1789 and 1793. London, 1801. p. xxziv. 
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Timagami post, now situated on the west side of Bear island on 
Lake Timagami, was moved to its present site in 1875, on account of 
the opening of an opposition fur-trading establishment owned by 
^exander Dukis, who soon left his stronger rival in undisputed pos- 
session of the place. Before its removal thence this post was located 
on the shores of a small cove on the south side of Timagami island, 
and ruins of the buildings are still visible at this place. Fort Wrath, 
of which the tumbled-down , buildings may even now be noticed on 
the east shore of Lake Timiskaming about a mile above Piche point, 
was built to overcome the rival post operated by Mr, Edward Pich6, 
who still resides at his farm on the point which bears his name. This 
place was kept open for a few years only, when the necessity for its 
presence ceased. The somewhat important post near the mouth of the 
Sturgeon river continued actively engaged in trade with the Lidians 
until the opening of the railway, when it gradually fell into disuse and 
was finally abandoned altogether about the year 1890. Hunters Lodge, 
originally a trading establishment, situated on Hunters narrows in 
Kipawa lake, was abandoned about the same time. At several i>oints 
on ^he Ottawa river %nd the lower portions of Lake Timiskaming, 
temporary posts were erected from time to time, but these were of 
no permanent importance, and when the reasons which brought them 
into existence disappeared, they were given up and forgotten. Build- 
ings originally erected in 1887, and designed for storage purposes on 
Bay lake, an expansion of the Montreal river, have since been raised 
to the dignity of a post with an officer in charge. At present^ in 
the area of the accompanying map-sheots, there are only three estab- 
lishments, Timagami, Bay lake and Long point (on ' Quinze lake')» 
which receive any great quantity of furs, t-lthough a considerable 
number of skins come in casually to the posts at Mattawa and Bale 
des Peres during each year. Of these Timagami is the most im- 
portant, but the gradual opening up of considerable areas in this 
district to settlement, and the diminution in point of number both of 
the fur-bearing animals and the Indians who are chiefly engaged in 
their capture, is already having a marked effect, showing a gradual, 
or in some eases a rapid, decrease in the number of skins annually 
brought to market. 

The opening chapters of Mackenzie's narrative, previously men- 
tioned, give a brief description of the route generally pursued by the 
fur-trading canoes in gaining access to the various forts and trading 
I)osts of the interior. The rapids and portages of the Mattawa are 
enumerated, the names in most cases being the same as those in use 
at the present time, although the river itself is here called Petite 
riviere. Nepisingrui (Nipissing) lake is also mentioned, and a short 
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account given of the Riviere des Francois.* The first geological 
account of the region in question was that of Dr. J. J. Bigsby, who 
had come to Canada as medical officer to a regiment. About the y«ar 
ISdO he leceired an appointment from the Colonial Goremment to 
make a general report on the geology of Upper Canada, the absurdly 
small sum of twenty-six pounds^ as he informs us, being granted as 
pecuniaiy aid to cany out this eKtensiTe undertaking. Dr. Bigshy 
first made an examination of the Ottawa, Mattawa and Frendi riTsn. 
together with Lake Xipissing^^haTing been granted a free passage to 
Sauh Ste. Marie in one of the Northwest Company's canoes. He gives 
a gvvd account of the Ottawa rixer ^tadf and of the country adjoin- 
ing this stream* and mcntioBB diat the Ifattawa xirer, whidJi was 
the w^tem branch of the Ottawa* often called the little Ottawa, was 
known as the Teseouac rixer by the Indians. The occurrence of 
{aysTalHne Hme^rc'TMis at the Talcc chute is noticed, among other 
)t:t^3«(»nng fac?^ Tbe position of 'La Bonde,' a XonhwesI Com- 
imrvy^s pcNs:. is :x''ted a$ Kdng situated at the mouth of the Vase xiier^ 
a$ w^ as its su^K«^qpes:: remoral to one of the islands in Lake 3iipi»- 
> • 

D-jirir^ :ii^ pcvx^reas ci the i=agae:£c Surrey of Britifik Xordt 
ex*ev--red b«Kwwc 1>&-1>44 by Sir J. H. Lefroy. Taxk«3s 
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posts, however, were for the purpose of cutting red pine alone, the 
value of which at this time caused it to be sought for at greater dis- 
tances than the white pine; for previous to this no white pine had 
been cut higher than Bennett brook, on the Ottawa river. 

The first really accurate delineation of the topographical features 
within the area comprised by the two accompanying map-sheets was 
made by Sir William E. Logan, the founder and first Director* of the 
Geological Survey of Canada, in the year 1845.t 

A geological section across the western part of Canada, from Lake 
Huron to Lake Erie, having previously been made by Mr. Alexander 
Murray, in 1843, in addition to an examination into the stratigraphi- 
cal relation of the rocks comprising the extreme eastern portion of 
Canada, by Sir William Logan himself, it was considered exi>edient 
that a third section should be undertaken across and embracing 
some part of the northern district The Ottawa river was chosen 
for various reasons, the chief of which was perhai>s its accessibility 
and the greater immediate utility to the country at large which such 
a survey promised. Starting from Montreal he made an examina- 
tion of the various rock formations exposed on the shore of the 
Ottawa, taking occasional short excursions inland wherever deemed 
necessary. This geological investigation was continued as far as 
the mouth of Bennett brook, about five miles above the ' dee Joach- 
im' rapids. As this was the highest point yet reached in the topo- 
graphical delineation of the course of the Ottawa it was decided 
to make this the starting point of the contemplated survey of the 
upper portion of this stream. The distances were determined by the 
Rochon micrometer telescope, while the bearings and angles of 
intersection were obtained by means of a theodolite. The difPerences 
in level of the river at all the rapids were ascertained by careful 
levelling with a proper instrument and stafP, the fall in the interven- 
ing stretches being estimated from a knowledge of the strength of 
the current. This survey was continued up the Ottawa as far as the 
first chute on the Biviere des Quinze, a short distance above the head 
of Lake Timiskaming. During the same season, and as a necessary 
adjunct, a similar survey was undertaken of the Mattawa river, from 
its junction with the Ottawa to its headwaters in Trout lake, in- 
cluding also the portage-route by way of the Biviere de la Vase to 
Lake Nipissing, as well as a small portion of the shore-line of this 
lake in the vicinity of the mouth of this inlet Observations for 
latitude were obtained at the starting point, the mouth of the Mat- 
tawa, the mouth of the Vase on Lake Nipissing, as well as at the 
mouth of the Kipawa on Lake Timiskaming. In fact every pre- 



tReport of Progress, Geol. Surr. Can., 1845-46. 
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caution was taken to make this survey as accurate as was possible 
with the instruments and time at his disposal The various topo- 
graphical details, delineated in a map subsequently compiled by 
Sir William Logan himself on a scale of one mile to an inch, bear- 
ing valuable notes regarding the various rock formations encoun- 
tered, is at present on file at this office, and although not issued as 
a separate publication, the information has been made use of in every 
subsequent map covering the district; 

A portion of the Ottawa river in the neighbourhood of the Mat- 
tawa, as well as the whole of this latter stream, were, however, incor- 
porated in the atlas to accompany the report by Mr. Alexander 
Murray (1853-56). During the summer and autumn of 1854 Mr. 
Alexander Murray, of this Survey, was engaged in making explora- 
tory surveys to the east of Lake Huron and Georgian bay. These 
included a survey of the southern shore of Lake Nipissing, from the 
point where the French River measurement ceased in 1847, to the 
mouth of the Vase, where connexion was made with Sir William 
Logan's survey of 1845, and thence of the north shore of this sheet 
of water to its ' northwest angle.'* In 1855 Mr. Murray continued 
this survey, commencing at the outlet of Lake Nipissing into the 
French river, along the western coast, making connexion with the 
work of the previous year.** In 1856 this survey was again extended, 
this time a start being made from the Hudson's Bay Company's post 
on Sturgeon river near Lake Nipissing. 

Ascending the Sturgeon river for about fifty-two miles to the mouth 
of the Maskinong6, the measurements were carried up this important 
branch through Murray, Washkigamog, Maskinonge-wagaming and 
Mattagamashing lakes to Wanapitei lake, and down the Wanapitei 
river to Lake Huron.f 

In 1855 Duncan Sinclair made a survey of Kipawa lake, with a 
view of defining and locating certain timber limits. This survey, 
although excellent for the purpose for which it was undertaken, never- 
theless lacked certain details essential for a correct elucidation of the 
geological features, thus necessitating a re-survey, which was accom- 
plished by Mr. J. F. E. Johnston of this Department. 

Acting under instructions from the Commissioner of Public Works, 
Mr. Walter Shanley, C.E.,t in 1856-57 made a detailed examination of 
the route contemplated for a canal to connect the waters of the St. 



•Report of Progress, Geol. Surv. Can.. 1853-56, p. 101 et seq. 

••Report of Progress, Geol. Surv. Can., 1853-56 pp. 128 and 135 et seq. 

tReport of Progrress, Geol. Surv. Can., 1853-56, pp. 145 ©t seq. 

JReport of Walter Shanly, Esq., On the Ottawa Survey, — ^Toronto. March 
22nd. 1858. Also Report on the Ottawa and French River Navigation Project, 
— Published by order of the Montreal Board of Trade, 1863. 
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Lawrence with those of the Great lakes by way of the Ottawa, 
Mattawa and French rivers, and Lake Nipissing. 

In 1868-69 another examination of the same route was made by 
Mr. T. C. Clarke, C.E.,§ also in accordance with instructions received 
from the Commissioner of Public Works. 

Li 1867 Mr. A. G. Forrest, acting under instructions from the 
Crown Lands Department of Ontario, made a survey with transit 
and chain of the Montreal river, starting from its intersection with a 
due west astronomical line, supposed to be run on the parallel of lati- 
tude of 47** 60^, between Michipicoten liarbour on Lake Superior and 
the head-waters of the Montreal river. This astronomical line was 
started about the same time from its eastern and western extremities. 
Mr. Duncan Sinclair, who was entrusted with the eastern portion of 
the line, succeeded in running a distance of 106 miles from the Mont- 
real river, while Messrs. A. P. Slater and R. Gilmour ran eighty-four 
miles eastward from Michipicoten harbour. Mr. Forrest, from the 
intersection with Sinclair's line, made an instrumental traverse of the 
Montreal river to its mouth on Lake Timiskaming, a distance of one 
hundred and one and a quarter miles, at the same time taking notes 
on the timber and other natural resources of the country extending 
for three miles on either side of the stream. These surveys, com- 
menced in 1866, were completed in 1867. Their primary object seems 
to have been to determine the feasibility of the construction of either 
a wagon road or railway to the Red River country through the dis- 
trict in question.* 

About the same time, (June 13th to August 16th, 1867), Mr. Lind- 
say Russell made a micrometer traverse of Lac des Quinze and 
the Upper Ottawa, connecting with H. C. Symmes' survey of Grand 
lake. Mr. Russell during the same season made a similar survey of 
the route to Lake Abitibi, as well as a traverse of this large sheet of 
lake, then for the first time correctly measured.t 

Li 1871 Mr. Alexander McKenzie, acting under instructions from 
Mr. James H. Rowan, who had charge of the Canadian Pacific Rail- 
way surveys from the Mattawa to the Red river, made a track-survey 
northward by the Ottawa and Abitibi rivers to James bay, returning 
by way of the Moose and Michipicoten rivers to Lake Superior.^ 

Li 1871-72 Messrs. Lloyd, O'Hanly and Austen, also under Mr. 



IRetum of Recent Survey and Report of the Engineer on the Ottawa Ship 
Canal, Quebec, 1860, by Thos. C. Clarice, C.E. 

*See remarks on Upper Canada aunreys, 1867 PP. 56-62. 

tSee Report Commissioner of Crown Lands; Quebec. 1868, p. 17, also 
descriptions of the Surveyed Townships and Territories of the province of 
Quebec, 1889, pp. 416-424. 

tSee Progress Report on Surveys Canadian Pacific railway, 1872, p. 74. 

Also Report on Surveys Canadian Pacific railway, 1877. pp. 5-47 and 48. 
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Bowan's instructionB, made exploratory surveys from Mattawa by way 
of the Ottawa and Montreal rivers to a point about half -way between 
this latter stream and one of the branches of Moose river.§ 

In .1872 Mr. Walter McOuat of this Survey was engaged in a 
geological examination of that portion of the country to the north and 
east of Lake Timiskaming. The work performed by Mr. McOuat in 
the Timiskaming region embraced a most painstaking geological ex- 
amination of Bividre des Quinze, Lac des Quinze and the route thence 
northward to Lake Abitibi, including a micrometer survey of the 
shores and islands of that lake. He also made a micrometer traverse 
of the Blanche river as far as Bound lake, accompanied by an exam- 
ination of the rocks in the immediate vicinity of this stream.* The 
plans to accompany his report have never been published, but the 
information contained has been utilized in subsequent general geo- 
logical maps embracing this area. 

In 1872-74 Messrs. O'Hanly and O'Dwyer, joint commissioners 
for Ontario and Quebec, made an instrumental traverse of the 
Ottawa from Mattawa to the head of Lake Timiskaming, and sur- 
veyed a line running northward from a point on the ' Ghenail du 
Diable,' near the mouth of the Bivi^re des Quinze as far as the 
height-of-land.f 

During the year 1876, in connexion with the location of the Cana- 
dian Pacific railway, Mr. Marcus Smith, then acting engineer-in- 
chief, made an examination of the eastern portion of Lake Nipissing, 
as well as of the 'Beuve' (Veuve) river as far as the forks, about 
twenty-five miles from the mouth.J 

In 1879 Mr. W. A. Austen, for the Canadian Pacific railway, 
ran a trial location survey from a point situated a short distance 
(404 feet) east of the deep-water landing at Southeast bay (or East 
bay) of Lake Nipissing, in a northeasterly direction for sixty-three 
miles up the valley of the Sturgeon river. || As a part of the same 
survey Mr. Austen made a micrometer survey of the Timagami 



(See Progress Report on Canadian Pacific Exploratory Surveys, 1872. These 
surveys comprised Divisions B, C and D, respectively, mentioned In these re- 
ports. The surveye were begun on June 10th, 1871, and the last of them was 
completed by July, 1872. See also Report on Surveys, Canadian Paciflc rail- 
way, 1877, pp. 6 and 47. 

^Report of Progress, Geol. Surv. Can., 1872-1873 pp. 112 et seq. 

tThe manuscript plan of a scale of 40 chains to one inch bears the date, 
Dec. 27th, 1875, while the Joint report filed with the Crown Lands Department, 
is dated Ottawa, Dec. 7th, 1874. 

^Report Canadian OPaciflc railway, 1877« pp. 869-860. 

1 1 Appendix 18, " Report Canadian Paciflc railway, 1880, pp. 290-296." A 
plan on 4000 feet to an inch, detailing these explorations, as also two profiles 
of the Sturgeon river, are on file at the Department of Railways and Canals, 
Ottawa, and have been of much assistance in the compilation of the accom- 
panying maps. 
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river, the southern portions of Cross and Timagami lakes, as well 
as the route from thence to Maskinong^-wagaming lake, by way of 
Obabika and Wawiagama lakes. 

During the summer of 1884, commencing in June, Mr. T. Querin, 
engineer of the Public Works Department, Ottawa, undertook an 
examination of the Ottawa river and Lake Timiskaming, with a 
view to ascertaining the feasibility, at a reasonable cost, of the 
various schemes urged on the government from time to time, look- 
ing to an increased facility in the navigation of these waters. || 

In the summer of 1884 Dr. Selwyn, during the progress of an 
examination of the numerous rock-cuts exx)osed along the line of the 
Canadian Pacific railway, paid a visit to the Manitou islands in 
Lake Nipissing, and the list of the fossils then collected from the 
Cambro-Silurian outliers comprising seventeen si)ecies, together with 
a few notes regarding their occurrence, was published by Dr. H. M. 
Ami.* 

The Eev. J. M. Goodwillie, who was stationed at Worth Bay for 
some years, has made an extensive collection of the fossil remains 
from these islands, and these have now been examined and their 
identification has greatly added to the list appended to this report. 

Mr. Ulrich .determined a small collection of fossils for Professor 
IN. H. Winchell, which were collected by Mr. T. D. Ledyard, of 
Toronto.f In 1889, Prof. N. H. Winchell paid a visit to North Bay, 
^nd gives a record of his observations made in that vicinity.:}: 

In 1889 Mr. Q. K. Gilbert made an examination of the vicinity of 
INorth Bay and the country eastwards towards Mattawa, with a view 
"t-o obtaining any evidence regarding the former existence of an out- 
Let for the Great lakes immediately following the retirement of the 
S.ce-sheet. The possibility, and even the probability, of the existence 
of such an outlet had been looked upon for some time with favour 
'fcy some geologists, although facts in support of these views were not 
:^orthcoming previous to the communication made by Mr. G. K. Gil- 
bert to the meeting of the American Association for the Advance- 
iMnent of Science, held in Toronto in August, 1889. The general sub- 
stance of the remarks then made was published under the title of 
* The History of the Niagara river.'§ 

In September, 1892, Prof. G. F. Wright visited the neighbourhood 



lAnn. Rep. Minister of Public Works, 1884-85, pp. 103-124. 

*CaD. Rec. Science, April, 1892, pp. 108 et seq. 

tAmerican Geologist, vol. XVni., No. 8, September, 1896, p. 178. 

iEighteenth Annual Report, Oeol. and Nat. Hist. Survey, Minnesota, 1889, 
p. 601. 

(Sixth Annual Report of the Commissioners of the State Reservation at 
Niagara for 1889, pp. 61-84, and reprittted in the Smithsonian Report for 1890, 
pp. 231-257. 
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of North Bay and Mattawa, making certain observations seemingly 
confirmatory of the former existence in the Mattawa valley of this 
outlet, embodying the results of his observations in a paper entitled, 
' The Supposed Post-glacial Outlet of the Great lakes through Lake 
Nipissing and the Mattawa river.' | { 

In the autumn of 1893 Mr. F. B. Taylor made some observations 
in regard to the occurrence of beaches in the vicinity of Korth Bay, 
and their relations to this supposed old outlet of the Great lakes. 
The results then obtained were communicated to the Geological 
Society of America, and published in the bulletin of that society.* 
In 1896 another visit was paid to the Nipissing district with the 
similar object of gaining additional information in regard to the 
recent changes of level.f 

In 1896 a third visit was paid to the region in the neighbourhood 
of the Mattawa and Ottawa rivers, and the results then obtained were 
communicated to the Geological Society of America. 

In 1890 William Ogilvie, acting under instructions from the 
Department of the Interior, Ottawa, fixed the latitude and longitude 
of Mattawa, the latter by telegraph from Ottawa. 

In 1892 Messrs. H. E. Wicksteed and Patterson, under the direc- 
tion of Mr. J. C. Bailey, C.E., of Toronto, made the Iqcation survey 
of the Nipissing and James Bay railway from North Bay to the 
Northeast Arm of Lake Timagami. Mr. Patterson had charge of 
the location of the southern portion of the line from North Bay to 
Marten lake, land Mr. Wicksteed of the northern part. 

The building of the Timiskaming branch of the Canadian Pacific 
railway, and the surveys and levels made in connexion therewith, 
have been used in the present map and report, the information being 
kindly supplied by Mr. M. EL McLeod, the engineer-in-charge. 

General Physical Features. 

The general character of the country may perhaps be best described 
as that of an uneven or undulating rocky plateau, with a gentle slope 
towards the east and southeast Although in detail the surface of 
this plateau is far from uniform, consisting of a succession of nK)re or 
]e$s parallel ro<^ ridges, with intervening valleys occupied by 
swamps or lakes, still the district as a whole has a general elevation 
varying from 900 to 1,200 feet above the sea. There are no very 
prominent hills, the highest seldom attaining a greater altitude than 

l.BuU. Geol. Soc. Am., vol. IV., 1S93. with discussion by Dr. Robert Beli« 
pp. 423-42$. 

*Bull. Oeol. Soc. Am., vol. V.. pp. 620-626 with two maps, also Americas 
Geolofist. Tol. Xiy.. Nov.. 18W. pp. 282-285. 

t/W4. Tol. XVIII.. August. 1896. pp. 108-120. 
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800 feet above the surrounding region, while throughout most of the 
district hills of 50 to 100 feet in height are rather conspicuous topo- 
graphical features. The highest land in the whole area is situated 
near the northwest comer of the Timiskaming sheet, immediately to 
the west of Lady Evelyn (Mus-ka-na-ning) lake, where a range of 
hills of which Maple mountain is the highest peak rises to the height 
of a little over 2,000 feet above the sea, according to Dr. Bell. 

The influence exerted by the underlying rock on the general con- 
tour of the surface is perhaps nowhere better exemplified than in the 
region embraced in this report. In the southern and southeastern 
portions, where the prevailing rocks are the various gneisses and 
granites included as Laurentian, there are no hills of any great 
height, the general surface presenting, as usual, a rather monotonous 
succession of low rounded hills, with correspondingly shallow rocky 
valleys. In the northern and western portions, however, those areas 
in which the quartzites are present, as well as those in which the 
plutonic rocks, chiefly granite and diabase, are prevalent, rise into 
rather important elevations; while those regions which are under- 
lain by the slaty member of the Huronian are on the other hand 
low and flat. A remarkable resemblance exists between the contour 
of the surface, occasioned by the presence of the diabasic rocks, and 
that produced by the heavy-bedded and massive quartzite that forms 
t^ highest member of the Huronian exposed in this district, both 
rising into comparatively high rounded or broken ridges, and render- 
ing the stretches of country where such rocks prevail exceedingly 
rough and hilly. This is especially the case with the region to the 
north and northwest of Wakemika and Lady Evelyn lakes, and also 
between Friday and Whitebear lakes and the Montreal river ; although 
the whole of the area coloured on the itiap as underlain by those 
rocks partakes essentially of this rugged character. This rough and 
broken contour is in marked contrast to the flat surface characteristic 
of the regrion in which the slates obtain. 

The contrast is probably nowhere better shown than in the north- 
eastern part of Lady Evelyn lake, where the quartzite which crosses 
the lake at the Obisaga narrows forms high and perpendicular clifls 
for a short distance, while to the east, as far as the Waswaning nar- 
rows, the shore on both sides is low and swampy, with only a very 
occasional exjiosure of the flat-lying slaty rocks. At the elbow to the 
east of the Waswaning narrows a high ridge of diabase crosses the 
lake, forming rugged hills which constitute the western side of that 
portion of the lake known as the Mattawapika. Thus within a few 
miles, on the same lake, are exhibited examples of ^^^^ ' '"-nott of 
surface produced by the underlying quartzite 
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The large area coloured as granite, to the northeast of Lake Tima* 
garni, may perhaps be best described as a region of flooded roches 
mounionnees, for the hills are all low and rounded, while the interven- 
ing hollows are occupied by exceedingly intricate and shallow, swampy 
lakes or marshes. The valleys of the smaller rivers are usually 
narrow, and many of the streams are nothing but a succession of 
small lakes united by rapid rocky or bouldery discharging channels. 

Probably one of the most interesting of the physical features pre- 
sented by the district is the valley occupied by Lake Timiskaming 
and the Ottawa river. The greater portion of this vall^ is a very 
steep, rocky gorge, fringed on either side by lofty hills or perpendi- 
cular cliffs which rise abruptly to a height of from 400 to 600 feet 
above the surface of the water, while the average of a large number 
of soundings indicate that the lake has a mean depth of over 400 
feet. The depression, therefore, occupied by these waters, would be 
about 1,000 feet below the level of the surrounding country, and as 
the bottom of the lake, wherever examined, consisted in the deeper 
I>ortions of a very fine grey unctuous clay or silt, this depth may have 
been much greater before the accumulation of this material. From 
Mattawa to the mouth of the Montreal river these abrupt and rocky 
shore-lines prevail, but above the mouth of this stream the) lake 
undergoes considerable expansion and the shores exhibit a more 
gradual slope towards the surface of the water. The traveller ascend- 
ing the Ottawa river is thus usually impressed with the mountainous 
character of the district, but an ascent of the hills on either side at 
once shows that the adjoining country is comparatively level, and 
that what appeared as ranges of hills are in reality the enclosing 
walls of this great valley. 

The Mattawa and Montreal rivers, and in a lesser degree the Stur- 
geon and Timagami rivers, occupy rather deep and imx>ortant de- 
pressions in this rocky plateau. 

The district is traversed with rivers which are as important and 
well known as the lakes which they serve alternately as inlet and 
outlet. The Ottawa is, of course, the largest, but only a portion of 
this, from Mattawa to Lac des Quinze, is included within the area 
of the accompanying map-sheets. The Sturgeon likewise finds its 
source beyond the confines of this region, as also does the Montreal 
river, although by far the greatest portion of both streams is repre- 
sented on the present maps. The Sturgeon is the larger of these two 
rivers, draining about 3,000 square miles, while the Montreal drains 
an area of about 2,500 square miles. The Matabitchouan, Mattawa, 
Kipawa, Timagami, Otter-tail and Otter rivers are also worthy of 
mention, although much smaller than the rivers first named. The 
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Blanche river is a stream of considerable size, but only a small part 
of the lower portion is included in the Timiskaming sheet. 

In common with other regions characterized by the presence of 
Archsan rocks this district is remarkable for the number of lakes, 
both large and small, which are scattered over its surface. These lakes 
are in themselves noteworthy, not only for their many intricacies, 
but also because of the great nimiber of islands which dot their sur- 
faces. At first sight these lakes are seemingly governed by no law 
in regard to their distribution, but a somewhat closer examination 
reveals the dependence of geographical outline on the geological 
structure. In order to bring out more fully the intimate relation sub- 
sisting between the topographical outline and the nature and attitude 
of the enclosing strata, a careful compilation and correlation of the 
various strikes or direction of the foliation of the gneisses has been 
made, exhibiting with as close an approximation to the truth as is 
possible the various curves and folds assumed by these rocks. 

The following nine lakes, with their areas and elevation above mean 
sea-level, may be particularly noted: — 

Area. Height 

Square Mileip. above sea. 

Lake Nipi88ing 345 640-5-647'8 

M Timiskaming 126 677-8-591'8 

.. Kipawa. 120 873'7-883 

H Tima^mi 100 964 

Lac dea. Quinze 40 H45 

Lady Evelyn lake 18 930 

Obabikalake 11 932 

Obashinglake 11 822 

Rabbit lake 8 938 

Lake Timagami, during the earlier portion of the summer, drains 
both northward, by way of Nonwakaming and Lady Evelyn lakes 
into the Montreal river, and southward by way of Cross lake and 
Timagami river into the Sturgeon, the water thus ultimately finding 
its way into G^rgian bay and Lake Huron. The southern outlet, 
however, is the larger and deei)er stream, while the northern one is 
usually dry towards the end of July each summer, and is thus only 
utilized in time of high water. Rabbit lake finds its main outlet 
into the Matabitchouan river from the northeast comer of the lake, 
but a bay extending to the southeast is connected at extreme high 
water with Ross and Burwash lakes at the head of Macdonald creek, 
which in turn empties into the Matabitchouan river at the Fourth 
Bass lake. Annima-Nipissing lake, a large and important sheet of 
water situated between Lake Timagami and the Montreal river, 
which has usually, as the name implies, been regarded as the ultimate 
source of the Nipissing water, is 1,070 feet above the sea^ 
Breeches lake, which is in reality at the summit, is 1,085 fee) 
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the sea. The highest lake in the whole region is Wilson lake, at the 
head of one of the branches of the Matabitchouan river, and this is 
1,173 feet above the sea, while the height-of-land between this lake and 
the Montreal river is a little over 1,200 feet above the sea. 

Denudation, 

In many of the descriptions which have from time to time appeared 
concerning this, in common with other Archiean regions, undue pro- 
minence has been given to the erosive effect produced during the 
glacial epoch. The prodigious number of lakes both great and smaU 
which are so emiently characteristic of districts underlain by Arch- 
8Ban rocks have in general been referred to as original rock-basins 
which owed their existence to the excavating power of an immense 
glacier, while the mammillated hills And complementary valleys 
everywhere prevalent, as well as the constant occurrence of parallel 
grooves and scratches, have been adduced as additional evidence of 
the adequacy of the glacier to produce all the inequalities of the 
existing surface. The detailed examination of the region, however, 
amply demonstrates that the sculpturing to which the surface owes 
its present configuration was practically completed long before the 
advent of the glacial epoch, and that the main valleys, especially those 
of the Ottawa and Mattawa rivers, were in existence long prior to 
the deposition of the Palfieozoic sediments. 

In the first place the more important lakes and rivers occupy such 
deep and extended depressions that they seem inexplicable on any 
theory of glacial action or ordinary erosion by water. The bottom of 
Lake Timiskaming is on an average about a thousand feet below the 
level of the surrounding country, and in no place did the sounding 
lead reveal the original rocky bottom which has been more or less 
deeply covered by silts and by accumulations of drift material. Por- 
tions of the Mattawa and Montreal rivers are fully six hundred feet 
below the level of the rocky plateau through which they flow, and in 
many places exhibit steep, often i)erpendicular banks, composed of 
the hardest and most massive crystalline rocks. 

Secondly, the trend of many of these valleys does not coincide with 
the general direction of the ice-flow, as revealed by the striae and 
grooves which mark many of the exposed rock-surfaces of the plateau. 
These stria in general vary from S. 10** W. to S. 30° W., while S. 
20** W. may be assiumed as a fair average of the direction of the ice- 
flow throughout this region. The deepest valley, that occupied by 
Lake Timiskaming and the Ottawa river from the mouth of Wabi 
creek to its confluence with the Mattawa river, has a direction of S. 
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30^ E. while tlie valley of the Mattawa runs about east-and-west, thus 
forming considerable angles with the general striation, while the Mon- 
treal and Sturgeon rivers are intersected almost at right angles by 
these grooves and scratches. On the shores of Lake Timiskaming, and 
also on the Montreal river, many of the strise exhibited have a direc- 
tion corresponding with these vaUeys. These may either represent a 
differential movement in the mass of the ice itself, whereby the lower 
portion was forced by reason of its plasticity to conform to the 
inequalities of the existing surface while the upx>er portion continued 
on its general southwesterly course; or, as seems more probable, these 
grooves may have belonged to a local glacier occupying these valleys 
towards the close of the glacial period. On the upper or wider portion 
of Lake Timiskaming strise belonging to the general glaciation may 
be noticed on the same rock-surface as other markings which belong 
to this local glacier, but the more abundant and strongly marked 
grooves throughout the lower portion of the valley are seen conform- 
ing to its various changes of direction. 

Again, many of these valleys do not correspond with the strike of 
the rock in their immediate vicinity. The Ottawa vaDey is the best 
illustration of this fact, for the foliation of the gneissic rocks which 
compose most of its shores intersect this gorge almost at right angles. 
The depressions occupied by the Sturgeon and Montreal rivers also 
form considerable angles with the strike of the rocks in the immediate 
neighbourhood. Very often the streams occupy singularly straight 
and deep chasms in very hard rocks of different composition, valleys 
which it seems impossible that the ordinary erosive action of ice or 
water could ever have oi)ened up, and which preserve their uniform 
direction with very little deviation in their course, even when the 
river has left a softer rock to enter an area where the hardest varieties 
prevail. 

The Montreal river, from * The Notch,' near its mouth, to the 
bend above the i>ortage to Mud lake, a distance of twenty-one miles, 
flows through a rocky gorge, the course of which is in general N. 40° 
W. At this point the course of the valley changes abruptly to S. 
45° W., which is maintained until Bay lake is reached, a distance of 
four miles. From this point upward a valley extends as far. as the 
Great Bend, beyond the confines of the present map, which is almost 
if not quite parallel to that occupied by the river below Mud Lake 
portage. Of course the river presents many minor deviations in 
its downward course, but the remarkable uniformity in direction of 
the valley through which the stream meanders is maintained throui 
successive alternations of slate, quartzite, greywacke and diabase. 
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character and composition of tlic surrounding rocks having apparently 
little or no effect in determining the course of this depression. 

The existence, likewise, of Palaeozoic outliers occupying portions of 
these valleys, seems ample proof of their exiBtence as Such from a 
very early time. The occurrence of an outlier of limestones, shales 
and conglomerates helonging to the Niagara was noticed by Sir 
William Logan on Lake Timiskaming in 1844. This outlier appears 
as a shallow syncline resting unconformably on the slates and quartz- 
ites of the Huronian. The conglomerate, grit and arenaceous lime- 
stones representing the basal portion of the section may be seen form- 
ing a narrow fring<e from Pich6 point to Chief island, on the east 
side of Lake Timiskaming, while a small patch of similar rocks crops 
out on the west side from Haileybury northward towards Wabi bay. 
The limestones are present on the islands to the north of Bryson 
island, and on the peninsula between Sutton and Wabi bays extend- 
ing beyond the limits of the present map. The boulder-conglomerate 
that occupies the eastern shore to the south of Chief island is com- 
posed of large angular or subangular blocks derived from the Huron- 
ian quartzite which forms rather abrupt hills immediately behind this 
exposure. These detached fragments doubtless represent what was 
originally a talus, formed at the foot of this st^ep slope, and when 
the submergence took place the intervening spaces became filled with 
detritus composed of the same materials, in a finer state of division, 
together with a small proportion of calcareous matter. This con- 
glomerate and grit rest upon a surface which had clearly assumed a 
hummocky character before the deposition of these sediments, while 
the action of the glacier flowing down Lake Timiskaming long after- 
wards striated and polished the whole, leaving a surface with a net- 
like structure, through the meshes of which protrude rounded or 
ovoid sections of these rocky hillocks. Limestones and sandstones 
of Black Eiver age are seen resting on the mammillated surfaces of 
Laurentian gneiss on the Ottawa, six miles below Mattawa, and also 
about five miles above Deiix Eivi^res, as well as on the Manitou 
islands, Lake Nipissing, while sandstones which are probably of 
Chazy age, but which have yielded no fossils, were noticed on Iron 
island in the same lake. 

The occurrence of such outliers at various points throughout these 
valleys shows that they existed in very early Palseozoic times, and 
indicate the transgression of the sea thus far inland at intervals 
during this, the Palseozoic, the submergence having been greatest 
during the Niagara, when the sea reached the northern end of Lake 
Timiskaming and may possibly have been connected by narrow arms 
and straits with that extending soruthward from Hudson bay. 
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The rounded or moutonnee surfaces of all these rocky elevations, 
though no doubt accentuated by later glacial action, have in the first 
place been due to the unequal progress of rock decay. The work of 
Lawson, Low, Coste and Laflamme,* who have during the progress of 
their several explorations made critical and extended examinations of 
the relations existing between many outliers of Palaeozoic strata and 
the subjacent ArchsBan rocks, clearly shows that the mammillated sur- 
face long antedates the glacial epoch, and was as characteristic of the 
surface upon which the earliest Palaeozoic sediments were deposited, 
as that upon which the great glacier rested in glacial times. The 
chief cavities, vertical precipices and deep, narrow gorges must have 
been determined by great transverse or lateral breaks. The causes 
which operated in their formation must have been in force with 
marked intensity long before the deposition of the Niagara, for as 
has been shown, the valley had been practically completed before the 
deposition of these sediments. The rounded contours of the rocky 
plateau and the intervening hollows doubtless represent the depth to 
which these crystalline rocks had undergone disintegration during 
the immense lapse of time while they were exposed to the action of 
the weather and other denuding agencies before the glacial epoch, 
while the ice simply removed the loose material resulting from such 
decomposition, smoothing and striating the rocky surfaces encoun-' 
tered. 

Both quartzite and diabase, and sometimes also the massive slate 
(or greywack^) which occurs as a transition between the more fissile 
slate beneath and the quartzite above, frequently form cliffs from 
fifty to two hundred feet in height, the angle of 8lox>e being consider- 
ably lessened by a talus of angular blocks detached from above. Good 
examples of these quartzite cliffs are furnished by the shores on the 
west side of Lake Timiskaming, opposite Bryson or Moose island, 
at the Obisaga narrows on Lady Evelyn lake, as well as by the steep 
hills on the west side of Cliff lake, while the Manitou or Devils Book 
on the west side of Lake Timiskaming, south of Haileybury, and the 
western shore of Timagami lake, opposite the Hudson's Bay post, are 
excellent instances of the vertical precipices produced by exi)osures 
of diabasic rocks. Prominent cliffs formed of the massive slate or 
greywack^ may be noticed on the Matabitchouan river immediately 
above the Fourth Bass lake, as also on the west shore of Lady Evelyn 
lake, south of Wendabin bay. The action of the frost and weather 
is continually loosening large masses of these cliffs, which then fall 
with a great noise, and this phenomenon is so frequent that one of 



*Bull. Oeol. Soc. Am., vol. I, pp. 163-173, also Annual Report. Geol. Sury. 
Can., 1882-83-84, part d. 



28 I NIPISSINO AND TOnSKAMINO RIXj^ION 

the lakes (Manito-peepagee), to the west of Lake Timagami, has 
received its name on the supposition that the Evil One was the cause 
of the disturbance. 



Soil 

Although the district as a whole cannot be said to be suitable for 
agricultural purposes, still in many places considerable areas of good 
land are known to exist. The largest continuous tracts of such land 
are to be found in the vicinity of the northern portion of Lake Timis- 
kaming on both sides of the lake, and thus both in Quebec and 
Ontario, although the larger prox)ortion is in the latter province. 
The Crown Lands Department of Quebec has subdivided the two 
townships of Guigrues and Duhamel and portions of four others, 
Fabre, Laverlochere, Baby and Neudlac. These by no means exhaust 
the arable land on this side, but are sufficient for the present require- 
ments of settlement. On the opposite shore of the lake Ontario has 
laid out and divided into lots twenty-five townships which extend 
along the western side of the lake, and running in a northwesterly 
direction include the valleys of Wabi creek and the Blanche as far 
as Hound lake. Only five of these townships and the southern x)or- 
tion of four others are included within the area covered by the accom- 
panying map. 

The area thus subdivided is in general composed of level or slightly 
rolling clay land. Li some places the clay sub-soil is overlain by clay 
loam or sandy loam, while in other instances a rather barren yellow 
sand appears at the surface. In the province of Quebec, where the 
surface has in many places been almost completely denuded by repeat- 
ed forest fires, this clay is best seen. From the Quinze river, a little 
south of Quinn point, large areas are covered with a thick mantle of 
stiff grey clay through which protrude exceedingly rough and pro- 
minent hills of quartzite, granite, diabase and breccia-conglomerate. 
These hills rise abruptly from an otherwise level clay plain, for the 
surface characterized by the presence of this clay exhibits a singularly 
flat appearance with only a gentle rise towards the base of the hills. 

On the Ontario side the township of Lorraine is rough, rocky and 
broken, and for the most part unsuitable for farming purposes. 
Along the valleys and in the vicinity of Lake Timiskaming the soil 
is clay but these clay flats are of comi>aratively small extent. To the 
northwest, however, in the townsliips of Bueke and Dymond there are 
quite a number of farms, and a large area of cultivable land exists, 
so that the villages of Haileybury and Liskeard seem destined to be- 
come the centres of a considerable agricultural community. 
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The top of the limestone plateau which constitutes that i>ortion of 
the Niagara outlier forming the promontory dividing the northern 
end of the lake is generally overlain hy a light sandy loam soil, 
although in many places the underlying rock is destitute of any such 
covering. In the southwestern part of Bymond and the southern 
portions of Hudson and Kenwood a series of rocky ridges of the 
Huronian slate occur. In the township of Kenwood these ridges have 
a general north-and-south trend; while in the township of Kudson 
the slate rises into hills some of which are nearly 200 feet in height. 
North of these ridges, according to Mr. Kermon, the soil is white 
clay, the surface generally level and the appearance of the country 
Hat and swampy. 

Between Mattawa and North Bay, to the south of the Mattawa 
river, in the townships of Papineau, Calvin, Bonfield and Ferris, con- 
siderable areas of land exist which may be utilized for farming pur- 
poses, and their proximity to the line of railway makes these of value. 
Already these townships contain a large number of excellent farms 
and the region is rapidly becoming settled. The soil is usually a clay- 
loam, rather rocky and stony in places, but seems to yield excellent 
crops. In the vicinity of North Bay the land is sandy and light 

The valley of the Sturgeon, below the Timagami river, contains 
many wide and extensive flats which are susceptible of improvement, 
but above this stream the valley is much contracted and the flats 
decrease both in number and extent as the river is ascended, and 
towards the mouth of the Maskincmg^ river the country becomes much 
more broken and for the most part poor and rocky. Between Smoky 
falls and the mouth of the Timagami, the country in the vicinity of 
the river is tolerably level and composed of grey clay overlain by 
sand. The soil is for the most part a sandy loam and affords supi>ort 
to a thick growth of hardwood and evergreens, which by their sturdi- 
ness attest the good qualities of the soil beneath. Clearances have 
been made at intervals along the river, with the exception of that 
portion flowing through the Indian reserve, as far as the mouth of 
the Timagami. A short distance below the mouth of the Pike river, 
on the south side of the river, is an extensive farm cultivated for 
many years for the purposes of supplying the lumbering camps of 
Mr. J. K. Booth, and a road connects this depot with the Canadian 
Pacific railway at Cache Bay station. 

To the west of Sturgeon Falls there are a large number of farms 
which continue up the valley of the Veuve river, almost as far as 
Warren station, where the valley becomes very narrow. The soil 
throughout the valley is a stiff grey clay, and as the vegetable mould 
overlying has been burnt off it has a tendency to cake in dry weather. 
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In the vicinity of Sturgeon Falls the soil is very sandy, but the clear- 
ances continue to the east as far as the boundary of the Indian 
reserve, and to the south almost to the lake shore, although the land 
in general in this direction is flooded during the spring freshets. 

On the Montreal river, above Bay lake, there are large areas of 
arable land, especially between Bay lake and the Mattawapika« The 
region to the northwest is very flat and level, underlain by clay, and 
although swami^y at present would probably be easily, drained or 
dry up when cleared. These areas are most likely continuous with 
similar tracts noticed to the southwest of the townships of Henwood 
and Hudson. 

A large tract of country extends from the vicinity of North Bay 
and the southern part of the townships of Widdifield northward to 
the Opimika creek. The soil is in places sandy and in some spots 
considerable clay is present, but the whole of this stretch of country 
is covered by a mixture of hardwoods and evergreens, thus denoting 
a rather good soil beneath. The greater portion of the district, how- 
ever, is extremely rocky and barren, the level areas being chiefly occu- 
pied by swamps, many of which would be difficult to drain, while the 
area thus drained would in most cases be insufficient for purposes of 
farming. Of the country surrounding Timagami lake and the greater 
part of the central portion of the area only small tracts would be 
available for purposes of settlement. The soil in general is extremely 
light, and without the aid of artificial fertilizers would soon fail to 
yield any adequate return. The rosy picture too often drawn of 
immense tracts of land available for agricultural purposes is to say 
the least very misleading, for apart from i>os8ible mining and its 
timber resources, by far the greater i>ortion of the region will only be 
valuable as a health and recreation ground for tourists and sports- 
men. The great tracts of forest as yet untouched by the axe, the vast 
number of picturesque lakes, both great and small, with flsh and game 
in abundance, seem to render the district especially attractive for 
such puri)oses. 

Climate, 

In regard to the climate of the district as a whole, it may be said 
in a general way that the advent of spring is from three weeks to a 
month behind that of the region immediately surrounding the city of 
Ottawa, with a correspondingly earlier setting in of the winter. The 
winter is as a rule one of long continued and severe frosts, while the 
summer is proportionately shorter and much cooler than the country 
bordering the lower Ottawai The average fall of snow in winter, as 
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well as the rainfall during summer, is likewise considerably in excess 
of that in regions farther to the south. 

Navigation, generally opens on Lake Timiskaming about the end of 
the first week in May, although in occasional unfavourable seasons it 
is sometimes delayed a few days longer, while Kipawa lake does not 
usually break up until a week later. In 1893 the ice on the latter lake 
broke up and moved out between the 15th and 17th of May. Lake 
Timagami, which occupies the height-of-land between the waters 
flowing to Lake Timiskaming and those emptying into G^rgian bay, 
being nearly 400 feet above the last-named lake, does not generally 
break up until the latter part of May, the lake usually being clear of 
ice about the 24th of May. The season of navigation closes, as far as 
Lake Timagami is concerned, between the 10th and 15th of November, 
while on Lake Timiskaming steamers have been known to make fairly 
regular trips within a few days of Christmas, although as a rule these 
boats cease running early in December. 

The snow begins to melt about the middle of April, and has gener- 
ally all disappeared by the 10th of May, although both snow and ice 
were noticed in secluded nooks and cracks along the sides of the 
precipitous cliffs on the west side of the Ottawa river as late as the 
end of May. Mr. C. 0. Farr, formerly of the Hudson's Bay Company, 
and now postmaster of Haileybury, who has become identified with 
this young and flourishing settlement, states that ' seeding-time com- 
mences about the flrst week in May and ends, so far as oats are con- 
cerned, about the "f ourth of June, though oats have been sown as late 
as the 20th of June, and have done fairly well. Potatoes can be 
planted as late as the 20th of June, and it does not profit much to 
put them in before the 24th of May. Com, cucumbers and melons 
can be sown about that date. Haying commences about the 14th 
July, harvest the 15th August.' 

Summer frosts, so much dreaded by the farmers, especially in dis- 
tricts newly oi)ened for settlement, have in the past proved a rather 
serious barrier to the successful raising of wheat, while oats have suf- 
fered severely, particularly in clearances situated some distance from 
the larger bodies of water. Frosts generally occur from the 18th to the 
25th of August on the calm, clear nights following heavy north winds. 
In the vicinity of Lake Timiskaming the settlers often escape them 
altogether on account of their proximity to this large sheet of water, 
or their crops are but slightly injured, the more tender vegetables 
frequently being the only sufferers. The gradual clearing up of the 
land and the draining of many of the swamps will, however, mater- 
nally mitigate this difficulty, particularly in the district in the vicinity 
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of Lake Timiskaming, which is the area most suitable for extensive 
settlement. 

The Native Inhahiiants, 

The Indians who reside within the area under description belong to 
the once numerous and iwwerful Algonquin family. They speak the 
Otchipew or Ohippewa language, the same as that in use among the 
many bands which are scattered over the wide territory to the north 
and west of Lake Superior, with only a few minor alterations. They 
are divided into three bands known respectively as the Nipissing, 
Temiscamingue and Temagamingue bands. On June 30th, 1887, the 
census taken by the Department of Indian Affairs showed a total 
Indian iwpulation of 894, while on June 30, 1897, this population had 
only been increased to 430. The census taken in 1887 showed the 
following numbers in each band, Nipissing 165, Temiscamingue 136, 
and Temagamingue 93, while that taken in 1897 shows the population 
of the several bands to be, Nipissing 193, Temiscamingue 162, and 
Temagamingue 75. While, therefore, the total Indian population of 
the district shows a slight increase, one of the bands (Temagamingue) 
is slowly but surely decreasing. Two of the bands are comfortably 
settled on spacious reserves, but no tract of land has yet been allotted 
to the Temagamingue band. The Nipissing band resides chiefly in two 
small villages situated on the north shore of Lake Nipissing. The 
larger of these is about two miles west of North Bay to the south- 
west of Beaucage station on the Canadian Pacific Railway, while the 
smaller one is located near the western boundary of the reserve, about 
four miles southeast of Sturgeon Falls. The Indians and associated 
half-breeds have built a considerable number of rather substantial 
dwellings, each with a small cultivated patch attached, on the northern 
bank of the Quinze river, forming the village or settlement of North 
Timiskaming. 

Timher, 

All the early explorers speak in terms of enthusiasm of the original 
great forests of the region here described. The most valuable tree from 
a commercial standpoint is the white pine (Pin/us atrohus), and in 
spite of the extensive operations carried on almost uninterruptedly by 
the lumbermen throughout a large part of this region during the past 
fifty years this tree is still present in considerable quantity. Next 
in importance and more abundantly distributed is the Norway or red 
pine (Pinus resinoaa). In the early years of the lumber trade the 
greater value of this tree caused it to be sought for at more remote 
distances than the white pine, and thus we find at this time that 
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camps for cutting red pine timber were many miles in advance of 
those erected for the purpose of securing white pine logs. The duperior 
qualities of the white pine, however, soon came to be recognized and 
in time completely drove the red pine from the market, or so limited 
its sale that only a few of the finest trees were hewed down and 
utilized. Of late years, however, the nuirked diminution in size and 
quantity of the white pine has again brought the red pine forward, 
and both varieties are now cut without discrimination. The red pine 
seems to flourish on the apparently sterile sand plains, which are a 
feature in many parts of this district, and frequently forms exceed- 
ingly thick groves on the sides of hills where sand and gravel have 
collected, or on x)oints comx)osed of these drift materials which jut 
out into many of the lakes. 

Jackpine, called by some pitch-pine, or bastard spruce (Pifius 
hanksiana), is very often encountered in the more barren and rocky 
areas, and its presence seems an almost certain indication of the ex- 
treme poverty of the underlying soil. It is usually more or leas 
scrubby or stunted in its growth, although occasionally, as in some 
areas to the northwest of Lake Timiskaming, it attains sufficient dim- 
ensions to be utilized for rough lumber. In the vicinity of the south- 
em and eastern shores of Lake Nipissing the scanty groves of dwarf- 
like evergreens are almost wholly composed of this species, the hardy 
roots penetrating the various cracks and crevices of the rock. This 
tree also seems to select sandy or gravelly plains which have been 
overrun by fire and which had previously been occupied by a luxuriant 
growth of red or white pine. 

Both white and black spruce (Picea alha and Picea nigra) are fre- 
quently met with, the latter being more abundant, but are too small 
to be of any commercial value for lumber, although many individuals 
would make excellent masts or spars. 

.White cedar (Thuga occidentalis) is usually found fringing the 
banks of streams or the shores of lakes, where it often forms a thick 
and at times an almost imx)enetrable undergrowthi Overhanging trees 
are frequently undermined by the waters or current during times of 
high water, and thus it happens that most of the drift-wood encount- 
ered belongs to this species. Its favourite haimt also deems to be the 
marshy hollows or flats which so commonly occur between the rocky 
hills, and extensive areas of swamps are almost entirely covered with 
a dense forest of this tree. As a rule the tree is small and more or 
l^s stunted in its growth, while the larger individuals are frequently 
hollow at the butt. To the north and northwest of Lake Timiskaming 
many flne sx>eciments of this tree were noticed. 

The white or canoe birch (Betula papyrifera)iB also of very common 
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ooourrenoe, and together with the aspen poplar forms the prevailing 
second growth in areas which have been recently swept by fire. Both 
species in these instances form very thick groves of tall and straifi^t 
though small trees. Interspersed with the more prevalent evergreen, 
especially where the soil is deeper and better, are occasional large 
trees which are of sufficient size to furnish good bark for canoes, as 
in the Sturgeon River vall^, where good sired specimens may still 
be procured. The birch-bark canoes made on Lakes Nipissing and 
Timagami and at Mattawa have always been considered the veiy best 
of their kind both in build and material, but of late years the supply 
of good and suitable bark is becoming perceptibly less. 

Three varieties of the poplar were noticed throughout the region, 
the balsam or rough-barked poplar (PopiUus halsamifera), the white 
or aspen poplar (Populua iremuloides) and the large toothed poplar 
or aspen (Populua grandidentata). The poplar sometimes forms 
stately trees, especially in the Sturgeon River valley and in the ooim- 
try to the north and northwest of Lake Timiskaming. Tamarack, 
sometimes called hackmatack and occasionally juniper, (Lariz ameri' 
eana), is abundant^ and in conmion with the cedar, and in a lesser 
degree the spruce, affects the low-lying areas or those portions of the 
forest where moisture may be readily and constantly secured. The 
immenne tracts of swampy land between the headwaters of the Tom- 
iko and Ottertail rivers to the north of the Spruce lakes contain an 
abundant supply of good sixed specimens of this tree, and it is con- 
stantly met with all through the region whenever the conditions are 
favourable to its growth. 

The balsam or fir (Abies haUamea) is one of the most oonunon in 
the moist areas. Hemlock (Tauga canadensis) was noticed north- 
ward to the Indian portage-route to Kipawa lake, a short distance 
below the mouth of the Kipawa river, but no specimens were 
observed as far north as the Old Fort narrows. It occurs rather 
abundantly and of large sise in the vicinity of Lake Nipissinir And on 
the Sturgeon river, but was not remariEed in the northern and north- 
western portions of the region. The basswood or linden tree (TUia 
mnerieana) was occasionally noticed on the Sturgeon river, while Sir 
William Logan mentions individuals two feet in diameter, associated 
with hlkak birch and ma|de of similar dimensions, in the hardwood 
strip of country extending from bdiind the hills north of Trout lake 
at the head of the Mattawa river to the Oinmika narrows on Lake 
Timiskaming. The basswood was also noticed mixed with maple, dm, 
poplar and balsam near the mouth of the Blanche at the north end of 
Lake Timiskaming. 

The American yew, tometimes called ground hemlock (Tknis hmceuta. 
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var. Canad^nM), is an exceedingly common shrub, and is particularly 
noticeable, as when present it often forms an almost imi)enetrable un- 
derbrush. Alder and willow of sereral varieties are present in the 
various swamps or lining the banks or shores of streams and lakes. 
Although nearly all the principal varieties of hardwood are found in 
this region the proportion which such trees bear to timber of a softer 
description is quite insignificant. Of the maple family perhaps the 
most abundant is the sugar maple (Acer Mccharum), which is fre- 
quently of large dimensions. The soft maple (Acer ruhrum) is also 
present in large quantities, but the black or bird's eye maple (Acer 
nigrum) is only rarely met with in the valleys of the southern portion 
of the region. The mountain maple (Acer spicatum) is one of the 
common varieties in moist ground, while the striped maple (Acer . 
penneylvanicum) was noticed in many places. This tree is often 
called moosewood, because the green and juicy tops form a favourite 
food for the moose, although the true ' moosewood ' (Dirca paluatrU) 
was noticed in many places suitable to its growth. 

Large trees of yellow birch (Betula lutea) were remarked through- 
out the region, especially in the vicinity of the northern end of Lake 
Timiskaming, while specimens of the black or cherry birch (BeMa 
lento) were seen over thirty inches in diameter in the region to the 
north of the Mattawa river. The blue oak or swamp white oak (Quer- 
cue macrocarpa) is the most abundant of the oak family, and its 
favourite haunt seems to be the alluvial flats or intervals along the 
banks of streams where the soil is sufficiently moist and fertile. Here 
it is associated with the white elm (Ulmue americana), which forms 
large and beautiful trees, and the black or water ash (Praxinue earn' 
hucifolia). The white oak (Quercue alha) seems to delight in lighter 
and drier soil, and good specimens were seen growing in the vicinity 
of Fort Timiskaming. The red oak (Quercue rubra) was also noticed 
in places as far north as our explorations extended. Lronwood (Oetrya 
virginica) is tolerably abundant and good. Specimens were noticed 
growing with the American beech (Fague ferruginea) in the strip of 
hardwood land about five miles west of the Opimika narrows on Lake 
Timiskaming. 

Of the wild fruits the thimble berry (Buhue viUoeue) is only very 
sparingly represented, if at all, in the southeastern portion of the dis- 
trict on the Ottawa, but the red raspberry (Buhue eirigaeue) is abun- 
dant on all neglected dearin^i, or in areas which have been burnt, 
and in the vicinity of deserted lumber camps. The wild grape (VUie 
riparia) was ^een growing on Mann island. Lake Timiskaming, as 
well as on several islands of Lake Nipissing. Both varieties of the 
loiw-bush cranberry (Oxjfcoccue macrocarpue and 0. vulgarie) are 
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found on many of the marshes which are so prevalent around Lake 
l^ipissing. The former species is the variety generally collected, and 
the extensive swampy flats in the vicinity of the mouth of the Stur- 
Creon river on Lake Nipissing are the principal localities for these ber- 
ries. They formerly were a source of considerable revenue to the 
thrifty Nipissing band of Lidians, who took them in barrels down to 
the French river to sell to the traders on Lake Huron. Several bar- 
rels of the smaller variety of cranberry (0. vulgaris) were sent to 
Toronto, but did not command a sufficient price even to pay expenses. 
The high bush cranberry (Viburnum opulua) g^ows in damp 
ground along the river- valleys or on the margins of lakes where the 
shores are low. The bushes are sometimes between ten and twenty 
feet in height, and are especially abundant on Devil channel at 
the head of Lake Timiskaming, on the shores of Mann island in 
Lake Timiskaming, and fringing the banks of the Little and Otter- 
tail rivers farther to the south. The two varieties of blueberry com- 
monly met with (Vaccinium canadense and V. corymhosum) are pre- 
sent on all surfaces which have been lately swept by flre, and the In- 
dians have been known to set flre to some of the smaller islands in 
order to get a supply of this fruit. Vaccinium canadense prefers the 
drier and more rocky locality, but is also frequently noticed in 
swampy flats directly exposed to the sun's rays, while Vaccinium 
corymhosum with less abundant though much better and larger fruit, 
prefers a deeper and richer soil as well as localities which are more 
in the shade. 

Fauna, 

Of the deer tribe the most abundant are the moose (Alee ameri- 
eanus) and the red or Virginia deer (Virginianus cariacus). Owing 
to the recent provisions made by the Ontario Government looking to 
their preservation, aided no doubt by the advance of settlement to the 
south, these animals have become exceedingly numerous. The moose 
in particular is abundant, and their 'runways,' esx)ecially in the 
vicinity of rivers and lakes off the frequented routes of travel, are 
usually better beaten than many of the cattle paths in the neighbour- 
hood of considerable settlements. This is notably the case on the 
Ottertail river, which flows into Lake Timiskaming from the west 
about four miles above the Opimika narrows on the small stream 
connecting Boice and Wicksteed lakes, as well as on the lower part of 
the Montreal river. It is only within the last ten ye^rs that the red 
or jumping deer have become at all numerous, and before 1887 only 
occasional specimens were shot, but now every sandy beach in- the 
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more secluded portions of the region is covered with the imprints of 
the feet of these animals. 

The wolf (Cants lupus) has likewise become rather common, al- 
though a few years ago it was rarely if ever encountered. This 
animal follows very closely the migrations of the deer. 

Both moose and red deer are gradually moving northward and 
northwestward, the former being met with in the vicinity of Abitibi 
lake where previously they were unknown, while occasional speci- 
mens have been shot, according '■- Mr. A. P. Low, close to Moose 
Factory on James bay. 

The woodland caribou {Rangifer caribou) is not at all abundant, 
and chiefly inhabits the region to the north and northeast of Kipawa 
lake, becoming more numerous to the northeast. The black bear 
{Ursus americanus) is still a rather common animal, but the constant 
demand for and ready sale of the skins has led to their diminution. 

Specimens of the fox {Vulpes vulgaris) are encountered and the 
skins And a ready sale. The Canada lynx or wild cat {Lynx canaden' 
sis) is likewise found, but only occasionally. The otter (Luira can- 
adensis) and the beaver (Castor fibre) are fast becoming extinct in 
this region, although signs of their presence may still be seen on 
many of the less frequented streams and ponds. 

The fisher {Musiela pennantix)^ the sable or marten Qlustela ameri- 
cana), the stoat or ermine (Putorius ermineus), the mink (Putorius 
vision), and the muskrat (Fibre zibethicus) are also met with, and the 
two last-named are still abimdant in the region. The skunk (Mephitis, 
mephiiica) is very common, especially in the vicinity of the settle- 
ments or lumber camps, where they come to feed on the rubbish 
thrown from the kitchen. 

The porcupine (Erethizon dorsatus), ground hog (Arctomys monax) 
and the hare or rabbit (Lepus americanus) are also common. The 
chipmunk or striped squirrel (Tamias striatus), the red squirrel or 
chickaree (Sciurus hudsonius) and the flying squirrel (Sciuropterus 
volucella) are likewise common throughout the district. 

No special attention was devoted to noting the presence or habits of 
the birds of the district, but a few observations regarding the most 
noticeable ones may be of interest. Ducks are as a rule comparatively 
scarce throughout the greater part of the area, chiefly because of the 
marked absence of wild rice, their favourite food, and the somewhat 
rare occurrence of open marshes, their customary habitats. There are^ 
however, several very notable exceptions to this rule, and the shallow 
swampy bays which characterize the west portion of Lake Nipissing,. 
the northeastern extremity of Shabosagi or Wicksteed lake, as well 
as the northern end of Lake Timiskaming, are favourite resorts for a 
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rather large number of ducks during certain months both in the 
spring and autumn. During the summer months it eometimes hap- 
pens in pasain; over the lees frequented routeB that occaaional apeci- 
mens of the black duck (Antu ohaciira) and the wood duck (Aix 
tponsa) are met with. 

The merganser or aaw-bill (Merganiar americanus) ia a very 
familiar sight along the numerous waterways, especially at the foot of 
small rapids. 

Occasional specimens of the pied-biUed grebe or dabchick (Podilym- 
btia podiceps} were also met with. The great northern diver or loon 
(Urinalor imber) is also a common inhabitant of the district. With 
few exceptions each of the small lakes has a pair of these birds, while 
in the larger expanses of water every individual bay or arm contains 
two loons, who year after year return with great regularity to the 
same locality for breeding purposes. 

The osprey (Panidion halidetus earolinenaW) was frequently 
noticed, the nest being usually situated on the very summit of a lofty 
white pine ' rampike.' 

The herring gull {Lama argenlatus smithaonianus) is also one of 
the most abundant birds of the lakes of this region. Its nesting place 
is usually on bare rounded hummocks of rock, almost completely des- 
tituto of soil or vegetation. 

The raven (_Oorvvt corax principalis') very often builds on the in- 
accessible ledges of the high roclcj perpendicular olids. Some of the 
principal localities where these birds have nested from year to year 
are — the Roche 5 Corbeau and ' The Canal ' on Lake Kipawa, the 
west side of Lady Evelyn lake, the Crow Rock in the northern part of 
A nnima-Ni pissing lake and other places where the cliffs are high and 
sufficiently steep. The belted king-fisher (Ceryle alcj/on) is constantly 
seen along the margins of creeks and rivers. The rufFed grouse or 
birch partridge (Bonaaa umbellua toijala) is very common, as ia also 
the Canada grouse or spruce partridge {Dendragopua canadenaia). 
Both the white ptarmigan (Lagopua lagopua) and rock ptarmigan 
(Lagopus rupeslria) are also occasional visitors to this district. 

Fish are exceedingly abundant in nearly all the lakes. The largest 
fish met with is perhaps the lake or rock sturgeon (Aciperiser rubi- 
eundiia) although many individuals of the lake trout nearly equal 
the sturgeon in siee. The sturgeon was formerly a rather abundant 
inhabitant of Lake Nipissing, but of late years, owing doubtless to 
the increase in the number of settlers, is less common there. 

From an economic sttndpoint, however, the lake trout (Saheliwis 
namaj/cusk) and the wbitefish {CoregottuB cl'upeiformia) are the most 
important, as they are not only abundantly and widely distributed 
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throui^out the larger lakes of the district, but form a usual and 
valuable article of diet among the scattered settlements. Both these 
•fishy although present in considerable quantity in Lake Nipissing, at- 
tain their largest dimensions in the clear depths of Lake Timagami. 
There are no trout in Lake Timiskaming or the Ottawa river or even 
in Lake Eipawa, althoiigh most of the lakes immediately tributary 
to these contain abundant and fine specimens of these fish. The brook 
trout (Balvelinus fonUnaUa) although comi>aratively rare is rather 
widely distributed, and its presence in any stream or lake is a sure 
indication of imusually clear and cold water. The small lakes to the 
west of the Mountain rapid on the Ottawa contain them in abund- 
ance, while they are exceedingly numerous in the Opimika creek and 
the lakes which this drains, especially Emerald lake. Latour creek, 
which empties Trout lake^ in the township of Lorraine on the west 
side of Lake Timiskaming, has always been a favourite fishing resort 
for the inhabitants of the Hudson's Bay Company's old post, although 
the largest and finest specimens of this fish in the whole region may 
be procured in the streams entering Willow Island lake to the west of 
Lady Evelyn lake. 

Closely allied to the whitefish is the fresh-water or lake herring 
(Coregonus artedi), which is somewhat abundant in many of the 
lakes. 

Next in importance to the trout and whitefish are the various 
species of b^tss and sunfish which, with the exception of the black 
bass, do not attain to any great size. The black bass are of excellent 
quality and exceedingly plentiful, these fish being found in most of 
the lakes comprised within the area of the map-sheets. Both species, 
the large-mouthed and small mouthed, (Micrapterus salmoides and 
Jf . dolomieu) are present. There is an extreme variability in point of 
colour which is clearly owing to the nature of their surroundings. In 
lakes and streams where the water is of a prevailing brownish tint the 
bass have a correspondingly dark hue, while in the clear, greenish 
water of Lake Timagami and Little lake, to the east of the Old Fort 
narrows, the bass have a pale-green coloration. This variation in 
hue is not a peculiarity affecting the bass alone, but may be also 
noticed in the trout, pike and especially in the pickerel The finest 
specimens of these fish may* be secured in Lady Evelyn lake (which 
contains no trout), Timagami, Bed Cedar, Annima-Nipissing, White- 
bear, Net and Babbit lakes, although these by no means exhaust the 
list; while on Lake Timiskaming and Little lake, though not so 
abundant, the specimens obtained are generally of very large size. 

The rock bass or red eye (Amhloplites rupeatris) and the common 
sunfish (Lepotnis pallidus) are also extremely nimierous where condi- 
tions are favourable. 
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The common yellow perch and the pike-perch or pickerel are closely 
allied forms. The yellow perch (Perca americana), although of good 
quality is generally small, rarely attaining over one pound in weight, . 
while the average size is very much smaller. It is not of economic 
importance as a food fish like the pickereL The pickerel (Stizostedium 
viireum), called by the French dor6, is possibly next to the trout and 
whitefish the most valuable food fish found in the region. During 
several weeks of summer (generally in August) these fish retreat to 
the deeper water of the lakes, but at other times they may be readily 
seci'red in large numbers either by means of nets or with hook and 
line. At the Old Fort narrows on Lake Timiskaming it is by far 
'die most abundant fish. It is also present in most of the other lakes 
throughout the district, especially in Lakes Eapawa, Obashing and 
Timagami The general weight is from four to seven pounds, but 
one caught by us on White-bear lake weighed fifteen i)Ounds, while 
another from Hunters Lodge narrows on Lake Eapawa measured 
twenty-seven inches in length. 

Both the common pike (Esox lucius) and the great pike or mas« 
kinong^ (Esox nohilior), are found, although the former is by far the 
more abundant. The pike is a very common inhabitant in nearly all 
the lakes, while the maskinonge is comparatively rare, although 
several individuals were caught at the Old Fort narrows on Lake 
Timiskaming. 

The common eel (AnguUla rostrata) is also present in many of the 
lakes, x>articularly Timiskaming and Timagami. Other fishes which 
might be mentioned are several species of sucker, the common cat-fish 
(Amiurus nehulosits) and the silver chub (SemotUus corporalis) but 
none of these are of economic value. 

While most of the lakes are very abundantly supplied with fish 
there are some which deserve special mention. Timagami, Annima- 
Nipissing, White-bear and Babbit lakes are par excellence the waters 
in which both trout and whitefish are found in greatest quantity and 
best quality, while the bass, pickerel and pike are also of large size 
and excellent quality. Lady Evelyn and Timiskaming lakes contain 
no trout. The Opimika and Old Fort narrows on Lake Timiskaming 
have always been and still are excellent fishing places, the fish chiefly 
caught being pickerel, pike and bass. Pickerel are caught in great 
numbers in the spring above the dam on Lake Kipawa near the out- 
let of the Kipawa river, as well as Hunters Lodge narrows, while the 
Narrows on Obashing lake is also a favourite resort for these fish* 
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GEOLOGY. 

GENERAL STATEMENT. 

The several geological systems and formations represented in the 
region covei^d by the accompanying map-sheets and subjacent to the 
Pleistocene superficial deposits may be thus stated in descending 
order : — 

Silurian — Niagara, 
PALiBOZOio -^ Oambro-Silurian — Trenton. 

Birdseye and Blach river. 

HURONIAN, 

Arch.£AN -^ Laurentian — Diorite- gneiss and granite-gneiss or 

'* Fundamental gneiss* 
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The Arduean rocks of the region here described may naturally be 
separated into two great subdivisions, that of the so-called Lower 
Laurentian and the Huronian, although a few small isolated inliers of 
crystalline limestone, and one at least of a dark-grey, exceedingly 
squeezed and altered gneissic rock are found to be enclosed in the 
ordinary granitic and dioritic gneisses. These are unimportant in 
this district, and so small in area that it has not been x>os8ible to dis- 
tinguish them separately on the map. They resemble very closely 
rocks which in regions farther to the south and southeast are known 
as the Grenville series. The present report, therefore, does not include 
any discussion of the relations of the rocks classed as Huronian with 
those of the Grenville series. These two series do not come in contact 
in this area, and the question of their relations is at present being 
made the subject of special investigation in central Ontario. 

Under the name Laurentian, in the area here described, are in- 
cluded a great number of varietal forms of granitic and dioritic 
materials, having essentially the chemical and mineralogical com- 
X)osition of such rock-types, but differing in their foliated texture, 
a difference which although almost invariably present is sometimes 
obscure and occasionally fails altogether. Their subdivision in the 
present report is based solely on their i)etrographical and mineralo- 
gical characters, for although their prevailing foliation^ frequently 
marked by alternating bands of varying composition and colour, re- 
sembles in some respects an original stratification, it has been found 
impossible to make any such stratigraphical subdivision corresi)ond- 
ing to that of later and truly bedded formations. 

Detailed investigations both in the field and with the microscope, 
by various geologists and petrographers, have of late led to the belief 
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that moat of these gneisses have an origin in common- with their more 
massive equivalents, and that the prevailing foliated character has 
heen imparted to the rock-mass by differentiation in a slowly cooling 
magma of more or lees heterogeneous composition, or as a result of 
deformation by pressure after the rock had undergone either partial or 
complete consolidation. The cogency of the arguments which have 
been urged in favour of the recognition of the greater part, at least, 
of these rocks as foliated irruptives now seems beyond question. 

Every recent report aiming at scientific accuracy is necessarily 
prefaced by an apology or explanation of the use of the term Lauren- 
tion to include such gneissic rocka of irruptive origin, that have been 
in a molten or plastic condition at a time subsequent to the dei)Osi- 
tion and hardening of later truly stratified rocks with which they are 
intimately associated and occasionally interfoliated. 

It must, therefore, be clearly understood that in placing the rocks 
here representing the Laurentian at the base of a table such as that 
just given it is not intended to indicate that they stand for any dis- 
tinct or prolonged lapse of geological time, nor to affirm that these 
rocks as a whole, in their present condition, and with the foliation 
they now iXMsess, really antedate those of the Huronian system. This, 
it will be shown, is not the case in many, if not in most instances 
where a question of the kind can be determined. 

The fundamental gneiss is here, therefore, accorded a priority in 
description to which it is not structurally entitled, as it may i>ossibiy 
represent in great part the first-formed crust of the earth, which, 
necessarily thin and fragile, and so liable to frequent upwellings of 
the molten mass beneath, has undergone successive fusions and rece- 
mentations before reaching its present condition. As at present 
mapped it is regarded as a complex of irruptive plutonic* rocks, re- 
presenting rei>eated and intricate intrusions of basic and acidic 
material. Although in many instances, and in limited areas, the 
succession of such irruptions can be ascertained with tolerable accu- 
racy, any attempt to correlate this succession in detail over extended' 
areas has invariably ended in more or less complete failure. 

In general, however, it may be stated that the earliest secretions of 
the magma from which these rocks have solidified consisted of a 
series of granitic and dioritic gneisses, very evenly and distinctly 
foliated, varying in colour from reddish through reddish-grey and 
grey to dark green and almost black. 

These gneissic rocks were subsequently invaded by a massive, deep- 
red biotite-homblende-gneiss taat usually i)Ossesses a more or less 
distinct foliated structure, marked by the parallel alignment of the 
bisilicate minerals. It seems highly probable, however, that no great 
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lapse of time intervened bet^veen these sucoessive irruptions, as the 
latter in all probabili^ represents the residiial portion of the magma, 
necessarily more acidic and homogeneous in composition. Dikes of 
coarse pegmatite, as well as of fine-grained aplite, cut the di&rent 
Tarieties of gneissic rocks or are frequently interfoliated with them. 

To the northeast of Lake Timagami there is a large area of fiesh- 
red granite which in many places, especially in the vicinity of Carry- 
ing and Annima-Nipissing lakes, has a distinct foliated structure. In 
appearance, comx)osition, and behaviour it has so close a resemblance 
to similar rocks mapped as Laurentian farther to the south that it is 
proposed to include it with these rocks. 

Between Timagami and Rabbit lakes there is a somewhat similar 
granite, which, however, is continuous with the main Laurentian area 
to the south, and is accordingly designated by the same coloration. 
Li both cases these rocks pass by insensible gradations into a medium- 
textured dark-green gabbo or gabbro-diorite, with which they are in- 
timately associated, by an increase in the plagioclase and the pre- 
ponderance of hornblende as the coloured constituent. Althoui^ in 
the accompanying map these gabbro masses are shown in the colour 
usual for such basic intrusions it must be borne in mind that they Bxe 
believed to represent basic portions or segregations of the same magma 
that has elsewhere crystallized as granite. 

The Huronian rocks are generally clastic in composition, appear- 
ance, and microscopic structure, and in this respect are in marked 
contrast, even in their most altered phases, to those described as con- 
stituting the Laurentian of the district. A large proportion of these 
stratified rocks indicate the existence of intense and widespread 
vulcanism, which evidently characterized this period; their composi- 
tion and structure showing a most intimate association of undoubted 
volcanic ejectamenta with material resulting from the ordinary pro- 
cesses of erosion and sedimentation. The breccia or breccia-conglo- 
merate which is so abundantly represented, and here forms the basal 
member of the Huronian, is composed chiefly of angular, sub-angular, 
or rounded fragments of red grey granite, diabase of different 
degrees of texture, and various fine-grained slaty and halleflinta-like 
rocks, embedded in a fine-grained, often argillitic matrix, consisting 
of similar material in a much finer state of division, with chlorite 
and sericite filling the smaller interstices. 

In earlier reports on these rocks the much greater relative abim- 
danoe of the granitic fragments, coupled with the somewhat distinct 
foliation observable in a few of these, was evidently taken to be suf- 
ficiently strong and positive evidence to justify their description as 
strata resulting from the degradation of the Laurentian gneisses and 
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granites. The more detailed and critical es ami nations madB during 
recent years, covering the country between Lakes Huron and TimiB- 
kamlng, show, however, the error of such a conclusion in any wide or 
general sense. Thus the rock first described under the name of 
'chloritic slatc-coDflomerale ' by Sir William Logan must be re- 
garded as essentially of pyroelastio origin, the volcanic ejectementa 
having been evidently spread out upon the bottom of a shallow sea, 
where they have undergone in many instances considerable attrition 
and re-arrangement by water. Much of the coarser material cimnot 
be correlated with anything now known to be present at the earth's 
surface in this region ; while the intimate association of this rock with 
diabase and gabbro intrusive masses, rather than with the granites, 
reveala a close genetic relationship subsisting between these rocks 
that cannot he regarded as merely accidental. 

Throughout the area, the Huronian, where fully represented, is 
separable into three distinct subdivisions which are, in ascending 
order, as follows: — (1.) Breccia or breccia-conglomerale. (2.) Gren- 
wache shale or slate, (3.) Feldspathic sandstone or quaritite. 

As a rule the lowest number, or breccia-conglomerate, presents 
only obscure evidence of stratification, and wherever suah was visible 
the rock occurs in thick massive beds showing only a slight inclina- 
tion or dip. This may be well seen in the hills on either aide of Lake 
Timiskaming between the Montreal river and the Old Fort narrows. 
Where subjected to pressure, however, as is very frequently the case, 
the cleavage -foliation thus developed is a much more prominent 
atnictural feature and is thus very often mistaken for the bedding, 
This is especially the case in the region immediately adjacent to Lake 
Timagami where this rock is very widely exposed, and where it is 
associated with and squeezed between large masses of diabase and 
granite. 

Superimposed upon this, and forming a transitional rock upwards 
into the succeeding subdivision, are beds of varying thicknessea of 
greywacke or feldspathic aandstone, less massive in structure while 
the coarser fragmentai material gradually disappears as an ascent 
is made in the series. The succeeding shale or slate, which is in general 
very similar in composition to the greywacke or the finer matrix of 
the breccia-conglomerate beneath, is often beautifully banded in vary- 
ing shades of green, purple or brown. The cleavage in most cases 
corresponds with the bedding, although occasional instances were 
noticed where cleavage or jointage planee were developed at con- 
siderable angles with this bedding. Superimposed on this slate, in 
many parts of the area, is a very massive much jointed quartzite or 
grit, generally aee-green in colour because of the abundance o£ 
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minute scales of sericite distributed through the finer portions of the 
rock. Occasionally, however, it has a reddish tinge, and the arkose 
then closely resembles a granite, both in composition and appearance. 
The rock is so massive that it is often only by the parallel alignment 
of certain coarse quartzose and other fragments that the original 
bedding can be distinguished. These various members of the Huron- 
ian here follow one another in regular and often nearly horizontal 
succession, except in the vicinity of the large igneous masses, where 
they show considerable evidence of disturbance as well as of altera- 
tion. 

The Palseozoic rocks represented in this area consist of outlying 
patches of the following formations: — (1) Birdseye and Black river, 
(2) Lower Trenton, (3) Niagara, ^ 

The outliers representing the Birdseye and Black River formation 
are exposed on some of the islands composing the Manitou group in 
Lake Nipissing. These are of very limited extent and consist of sand- 
stones, limestones and shales, the whole section probably not exceed- 
ing thirty feet in thickness. 

Some small exposures of sandstones and arenaceous limestones 
occur overlying unconformably the gneissic rocks of the Laurentian 
on the Ottawa river below Mattawa. The fossils secured from these 
thin exposures indicate that the containing rocks are of lower Tren- 
ton age, and thus somewhat higher in the stratigraphical succession 
than those occurring on the Manitou islands. 

The Niagara formation, as exhibited in this district, is composed of 
light-buff or cream-coloured limestones and shales, with a basal 
boulder-conglomerate, or sandstone, unconformably overlying the 
Huronian slates and quartzites on the shores and islands of the north- 
em portion of Lake Timiskaming* The strata comi)Osing this forma- 
tion form a low, shallow, synclinal trough. 

The coarser varieties of drift material, such as boulders, gravel and 
sand, are rather abundantly . represented on the higher grounds, the 
surface being everywhere more or less encumbered with the larger 
erratics, esi>ecially on those slopes facing southward, while the com- 
paratively shallow and rocky intervening valleys are frequently filled 
with coarse yellow sand; sometimes derived mainly from the decom- 
position of rock almost in situ. These boulders are usually of rock 
types prevalent in the district, but some show carriage from consider- 
able distances. With the exception perhaps of the Mattawa, Nipis- 
sing and Timiskaming valleys there is little or no clay present in 
this district, the flatter details of topographical outline being given 
chiefly by .deposits of coarse yellow sand. In the Timiskaming valley 
there is a thick and extensive deposit of a stiff, stratified, grey clay 
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in many pkoes effectually conceals the rode beneath. This day 
occun in flats of considerable area, throu^^ which the yarions streams 
have cut deep and tortuous channels, while inrotruding throu^^ these 
clay plains are steep and rocky hills of the prevailing types of the 
Huronian strata. In the wide depression, the deepest and most 
northern portion of whidi is occupied by the Mattawa rirer, and 
which has also been utilized in the construction of the Canadian 
Pacific railway, the minor Talleys, and often too the separating 
rounded rocky elerations, are coyered by day deposits containing a 
considerable intermixture of boulders. 

In the vidnity of North Bay and Sturgeon Falls a considerable 
deiyth of coarse and yellow sand is present at the surface^ concealing 
the grey clay beneath; but at the west of Sturgeon Falls, especially 
in the yidnity of Yemer, the stiff, grey, stratified day comes to the 
surface, forming fiats which haye been burnt over or cleared. So far 
no fossils have been found in these clays, althoiigh in places diligent 
search was made for any such evidence of thdr origin, especially in 
the hard concretionary nodules which may be occasionally noticed. 

The areias covered by the several rock formations may be stated 
roughly as follows : On the Lake Nipiesmg sheet there are about 8,186 
square miles of Laurentian, and 270 square miles of Huronian, while 
on the Lake Timiskaming sheet there are only 946 square miles of 
Laurentian, 2,470 square miles of Huronian and assodated eruptives, 
and forty square miles of Silurian. The two dieets combined, there- 
fore, show 4,182 square miles occupied by Laurentian, and 2,740 square 
miles by Huronian and associated granites and diabases. The Silurian 
covers about forty square miles, but extends northwestward to a con- 
siderable distance beyond the northern confines of the Lake Timis- 
kaming sheet The aggregate area of Oambro-Silurian strata exposed 
on Lake Nipissing and Ottawa river is less than two square miles. 

LAUKENTIAN. 

The name Laurentian was originally proposed by Sir William 
Logan, in 1858, as the most appropriate designation for rocks classi- 
fied by him in previous reports as the ' Metamorphic Series,' and 
which were believed to be identical in composition and origin with 
similar rocks so named and described by Lyell. The term thus intro- 
duced soon reodved an almost universal adoption by geologists, as a 
convenient one for the gneissic crystalline rocks foimd to underlie 
unconformably the Palsozoic strata, and presmnably forming the 
oldest of the geological systems. The urgent need of such a distinctive 
appellation was reoogniaed as a consequence of the ambiguity 
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would necessarily arise from the use of such a general term as ' meta- 
morphiCy' which is applicable to any group of strata in an altered 
condition, while the peculiar fitness of the name was suggested by the 
fact that these rocks were found to constitute the bulk of the Lauren- 
tide mountains, a series of elevations lying to the north of the River 
St Lawrence^ and which were so called by the late Mr. Oameau, the 
historian, of Quebec 

The term 'gneiss' or 'gneuss' was originally employed by the 
early Saxon miners for the country-rock containing the Erzgebirge 
silver ore deposits. The rocks so named were divided into a ' red ' 
and ' grey ' variety, which althoiigh differing somewhat in their com- 
ponent minerals presented many features in common that caused them 
to be included under a uniform designation. The rocks so described 
are closely analogous in composition and structure to many of the 
rocks within the area of the present map-sheets, and to which the name 
'gneiss' has been usually applied. The name was very generally 
adopted by geologists, and its use was primarily restricted to rocks 
essentially granitic in their comx)osition and appelurance, differen- 
tiated solely on account of their foliated texture; the persistency of 
this peculiar structure over large areas presumably furnishing proof 
of a difference in origin from the normal or massive type. Gradually, 
however, the use of the term became so extended as to include a great 
variety of crystalline rocks differing widely in composition and origin, 
but which exhibited in common a more or less decided tendency to a 
parallel arrangement of their component minerals. 

AlthoTigh modem petrographical studies have demonstrated the in- 
applicability of such a term for purposes of accurate description, 
except as an affix to denote the structural features of the rock-types 
examined, the name must still be employed as a convenient 'field' 
term, as a means of rough description and correlation where detailed 
microscopic examination is either impossible or considered unneces- 
sary. 

The origin of these gneissic crystalline rocks was, for a long time, 
more or less a matter of theory and conjecture. Previous to the pro- 
mulgation of the theories regarding rock metamorphism, first held by 
Hutton and subsequently by Lyell, to whom we owe the first use and 
definition of this term, these rocks were regarded as portions of the 
primeval crust, which had either never been enveloped by the later 
sedimentaries, or from whidi such covering, if originally present, had 
been removed as a result of subsequent upheaval and denudation. 
Such rocks were then almost invariably referred to as the 'Funda- 
mental gneiss or granite' and believed to be the basement or floor 
upon which all subsequent sedimentary formations were deposited. 



48 I NIPISSINO AND TIMISKAMINO REGION 

Metamorphism, either regional or contact, has always been considered 
the most potent influence in the destruction of evidence of original 
structure and composition in rocks subjected to the effect of the 
earth's internal heat, or that engendered by the proximity of eruptive 
masses. 

The various changes, however, which this term describes, were for 
a long time thought to be confined entirely to sedimentary strata, 
while masses of igneous plutonic rocks were regarded as too hard and 
unyielding to be at all affected by the metamorphosing agencies of 
even the most profound orographic movements. Foliation, though 
long held to be entirely distinct from stratification in the case of 
slaty and other allied rocks, was in the instance of these gneissic 
rocks regarded as the surviving trace of the parallel structure due 
to original sedimentation which had escaped obliteration. It is only, 
in very recent years that this impression has been overcome by de- 
tailed examination and study, both in the field and with the micro- 
scope, carried on by many individual observers in large and widely 
separated districts^ showing clearly that foliation and schistosity can- 
not be assumed to denote original stratification. 

The first really exact and satisfactory account of crystalline schists 
resulting from the metamorphism of massive eruptives was given as 
the outcome of the detailed work by Lessen in the Hartz mountains, 
who, as early as 1872,* directed attention to the deformation of dia- 
bases occurring in contact with grranites, and showed the close analogy 
existing between the results of contact and regional metamorphism, 
as well as the production by metamorphic agencies of a foliated 
structure not connected in any way with stratification. 

The most important contribution, however, in regard to the effects 
of dynamic metamorphism, appeared in 1884, from the pen of Prof. 
Johannes Lehmann, who after several years detailed studies on the 
origin of crystalline schists, based on a very large number of observa- 
tions made chiefiy in Saxony, but also in Bavaria and Bohemia, pub- 
lished his celebrated memoir on this subject.f The conclusion is 
reached that * gneiss ' is simply a structural form of granular felds- 
pathic rocks, and as such is capable of subdivision according to com- 
position into varieties corresponding with the types of the ordinary 
massive plutonics, while the prevailing parallel structure may be, but 
very rarely is, original. Jle regards these foliated rocks as of igneous 
origin and not in any way related to sedimentary deposits, the 
characteristic structure being developed as a result of 'stretching' 

•Zeitschr. Deutscb. Geol. Oesell. vol. XXIV, p. 763, Berhn, 1872. 
tUntersuchungen ttber die Enstehung der Altkrystallinlscben Schieferg^i- 
telne. Bonn, 1884. 



Bwlow] LAURBNTIAN 49 1 

when the rock was in a solid state. It is further concluded that such 
rocks become more evenly and finely banded in prox)ortion to the 
intensity of such 'stretching' action. 

Daubr^ was also convinced that the schistose and foliated struc- 
tures frequently assumed by massive rocks were not connected with 
original stratification, but secondarily developed as a result of pres- 
sure before the rock had wholly solidified. :|:Naumann emphasizes this 
latter fact, while Reusch, from studies undertaken in the vicinity of 
Bergen in Norway, also comes to similar conclusions. In England, 
Teall, from his examination of the metamorphic area in the vicinity 
of the Lizard in Comwall,|| reaches results closely resembling those of 
Lehmann; while in the United States, in the gabbro area near Balti- 
more, Maryland, as well as in the greenstone-schist area of the Meno- 
minee and Marquette regrions in Michigan, the late Prof. Oeo. H. 
Williams has shown the secondary development of a schistose struc- 
ture in originally massive plutonic rocks.* In Canada, Lawson,t from 
his examination and studies of the rocks of the Lake of the Woods 
and Rainy Lake districts, was the first ta draw attention to the fact 
that the various foliated crystalline rocks usually classified as Lauren- 
tian were largely plutonic rocks, which have crystallized slowly^ 
probably under an extremely gradual diminution of temperature, from 
a thickly viscid, coherent or tough hydrothermal magma. The folia- 
tion was explained as a result of ' differential pressure which by caus- 
ing a yielding or deformation induced a flow in the mass.' 

Previous, however, to the appearance of these results, the meta- 
morphism of sedimentary rocks occurring 'as deeply buried and 
sunken strata' had been so clearly described and so strongly advo- 
cated by Lyell and others that their views gained an almost im- 
mediate and world-wide credence and adoption. It is, therefore, not 
surprising that, in the desire to trace back as far as possible the 
sequence of geological events as revealed by the accumulation of 
stratified dex)0sit8, there should have been included at the base a 
complex of crystalline rocks attesting the presence not of conditions 
favourable to sedimentation but revealing the early unstability of the 
necessarily thin and weak crust, as a consequence of which it was 
probably peculiarly subject to upwellings of the molten mass beneath. 
The ultimate result being a series of immense batholithic intrusions, 
composed for the most part of foliated plutonic rocks which sub- 
sequent upheaval and denudation have revealed at the present surface 
of the earth. The outward resemblance of these foliated or gneissic 



tStttdes synthdtlQues de gdologie Exp6rlinentelle, p. 432. Paris, 1879. 
tAnnual Report Oeol. Sunr. Can., vol. I., (N.S.), Part OC.. 1885. 
llOeol. Mag., Nov., 1886. 
^BuU. U.S. G6ol. Surv., Nos. 28 and 62. 
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rocks to certain undoubted clastic rocks, present in later geological 
formations, which were known to have undergone extensive deforma- 
tion and alteration, as well as their interf oliation with truly bedded 
rocks seemed abundant reasons for their classification as one unin- 
terrupted series represented by this immense accumulation of strati- 
fied materiaL Their intimate association with crystalline limestones, 
which were believed to have originated in much the same manner as 
later calcareous strata, was also cited as additional evidence of their 
deposition as ordinary aqueous sediments. Subsequent work in Ihe 
county of Argenteuil, rendered almost classic by the detailed labours 
of Sir William Logan, as well as in other extensive areas of Archsean 
rocks in Canada, have since shown the fallacy of many of the con- 
clusions then reached, and both Adams and Ells are firmly convinced 
that the undoubtedly clastic rocks present in the area usually con- 
sidered as 't3rpical' of the Laurentian, form but a small proiK>rtion 
of the rocky complex, while they are associated with and enclosed 
by much greater volimies of gneissic rocks closely allied in petro- 
graphical characters to granite, diorite and gabbro. 

In the early years of the Canadian Geological Survey the advance 
of accurate and detailed information regarding these rocks was 
greatly retarded for several very obvious reasons. In the first place, 
by far the larger portion of the country characterized by the presence 
of such rocks was a vast almost uninhabited wilderness of forest. 
The only access to such regions was by means of canoes, through 
obstructed and often little known routes of travel These conditions 
have in a great many instances been improved of late years by the 
gradual settlement of the country and the. necessary construction of 
roads. In the second place great difficulty was for a long time 
experienced in obtaining trained and reliable observers competent to 
deal with the many difficult and complex problems presented. Sir 
WiDiam Logan, when carrying on his work in this connexion, was 
often forced to depend for information covering many essential 
details on observations by men scarcely possessed of the requisite 
qualifications. 

Thirdly, the extreme metamorphism and deformation to which all 
such rocks had presumably been subjected on account of their very 
great antiquity, and the absence of any known methods by which 
their original minute structures and mineralogical comiK)eition could 
be deciphered, presented seemingly insuperable barriers to the com- 
plete and satisfactory explanation of their origin. In the fourth 
place the very natural assumption that such rocks represented ex- 
tremely metamorphosed sediments, and the consequent ai^lication of 
4e ordinary methods of geological research made use of in the much 
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later and typical stratified deposits, served only to aggravate the 
difficulties already existing. 

The adoption of the microscope for petrographical research removed 
the main difficulties attending a satisfactory study of these rocks, 
marking an era in geology, since which time the progress in exact 
knowledge has been rapid. In fact the accumulation of reliable in- 
formation connected with this long-debated subject has already 
assumed such large proportions that many geologists look hopefully 
forward to the time when we shall probably possess an even more com- 
plete knowledge of these rocks and their manner of formation than 
we now do of many more recent rocks. 

In 1844, when Logan decided to make an examination of the region 
bordering the Ottawa river, he found a mass of foliated crystalline 
rocks that seemed to him capable of subdivision into two conform- 
able 9eries, although in this, as well as many succeeding reports, he 
included them under the one group, which he subsequently called 
Lower Laurentian. The lower or older series consisted exdiisively 
of ' syenitic gneiss showing no end to the diversity of arrangement 
in which the minerals and the colours will be observed, but there is a 
never failing constancy in respect to their parallelism. But this 
though never absent is sometimes obscure.' These rocks were sup- 
posed by Logan to occur in the form of a low anticlinal arch in the 
region extending from the Mattawa river to the vicinity of the com- 
bined mouths of the Montreal and Matabitchouan on Lake Timiskam- 
ing. The upper series is stated to crop out in the district to the 
south of the Mattawa and Ottawa rivers and to be characterized ' by 
the presence of important bands of limestone which have undergone 
extensive crystallization as a result of extreme metamorphism,' while 
the various gneissic rocks which separate the several bands of lime- 
stone ' differ in no way either in constituent quality or diversity of 
arrangement from the gneiss down.' 

Subsequently, this lower gneiss was called the * Ottawa Series,' 
while the upper group, differentiated solely in the first place on( 
account of the presence of the limestones, was included under the 
name Middle Laurentian or Grenville Series. The name Upper 
Laurentian was given to a terrane formed chiefly of anorthosites 
which were afterwards shown to be of irruptive origin, and with which 
were classified by mistake certain gneissic and limestone bands, 
identical in character with those included as the Grenville Series 
and to which they clearly belong. 

In the district, therefore, covered by the Nipissiog and Timiskaming 
sheets, the rocks to be described would, under the old classification, 
have been included as Lower Laurentian, although in the area to the 
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south of the Mattawa river precisely similar gneissic rocks, becaufle 
of their inclusion of small isolated patches of crystalline liitiestone, 
have usually been described as of Grenville or Middle Laurentian age. 
These patches of crystalline limestone are only very occasionally 
present, and are evidently caught up by and embedded in much 
greater volumes of gneissic or foliated rocks here of truly igneous 
origin, in such a way as to point to the conclusion that in these 
limestones we may have small remaining portions of a sedimentary 
series, which, although highly altered, have not been wholly absorbed 
by the surrounding foliated material 

The term Laurentian, as applied in connexion with the map-sheets 
here under description, therefore includes only such granite and 
diorite gneisses as are usually characteristic of this ancient complex. 

The gneissic rocks exposed throughout this district fall naturally 
into two great groups. 

L An acidic group: — consisting of those foliated rocks, similar in 
composition to granites, &c., to which they correspond, their 
differentiation being determined solely by their foliated texture, 
which, usually pronounced, is sometimes obscure and occasionally 
altogether absent. 

XL A basic group: — These rocks occur interbanded with the more 
acidic gneisses, and represent either basic segregated i)ortions of 
the granite magma or foliated basic irruptives allied to diorites, 
diabases, &c,, caught up in it. 

The results obtained from the detailed petrographical examination 
of the large ntunber of thin sections prepared from typical specimens, 
specially selected as representing all the observed varieties occurring 
in the region, coupled with extended observations concerning their 
field relations, has furnished the most convincing proof that the vast 
majority of such rocks may be referred to some type of irruptive mate- 
rial. On the other hand those gneisses whose origin may be in doubt 
and which are in some cases held to be sedimentary constitute an ex- 
ceedingly small proportion of the whole series. In fact, the results 
obtained from the examination and study are very closely analogous 
to the conclusions arrived at by Sir Archibald Qeikie regarding 
similar old rocks exposed in the British isles, who says : ' These rocks 
aie in the main various forms of eruptive material ranging from 
highly acidic to highly basic; they form in general a complex mass 
belonging to successive periods of extrusion; some of their coarse 
structures are probably due to a process of segregation in still fluid 
or mobile, probably molten, material consolidating below the surface; 
their granulated and schistose character and their folded and crumpled 
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Btructures point to aubsequHnt intense crushing and deformatioQ; 
tlwir apparent alteration with limestone and other roclcB which are 
probably of sedimentary orisin is deceptive, indicating no real con- 
tinuity of formation, but pointing to the intrusive character of the 
gneiss.' 

The chief facts which togetlier seem to prove the originally igneona 
character of the rocks above referred to may be stated as follows : — 

1. Compotition of the gneiatic melts. — The microscope rereals at 
once the identity of tbeee in mineralogical composition with the dif- 
ferent known varieties of granite and diorite, the constituents present, 
in many cases, showing little or no alteration, except that produced 
by local weathering, or as a result of somewhat limited dynamic 
metamorphism. 

In order to ascertain whether tbe chemical composition of theee 
gneissic rocks would bear out the conclusions derived from their 
study in the field and under the microscope, six analyses were made 
in the Laboratory of the Survey by Mr. F. G. Wait. The following 
are the results: — * 
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L Oranitite-gneisa from west shore of Taggart bay, £ipawa lake — 
in previous reports usually referred to as red orthoclase gneiss, grani- 
toid gneiss or gneissoid syenite. The rock is of a deep flesh-red colour, 
massive and granitic in appearance, the foliation being imparted by 

•Annual Rtport, Oaal. Bur. Can., vol. nc. (NJ.), Part R, pp. l>-». 
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the parallel disposition of the coloured conatitwenta. It ie highly 
feldspathic and only very occasional thin bands of basic material occur 
irhich are at all continuous. It contains much microcline, orthoclase, 
plagioclase and quartz, with much Bmallei* quantities of biotite and 
epidote. Sphene, aericite, chlorite, apatite, allanite and zircon are 
present as accidental or secondary minerals. The rock haa evidently 
been aubjected to considerable pressure. The feldspar and quartz 
have often undergone advanced granulation, while the aurvivinif large 
individuals exhibit marked undulous extinction. Microcline, as might 
be expected, ia abundant, as also areas of granopbyre. 

n. Granitite-gneiss from south shore of KcLaren bay, Kipana 
lake. This was selected as representing the light reddish-gre.v granitic 
gneisses ao common in the district. The hand specimen shows a light- 
grey, rather fine-grained micaceous granitic rock, tinged with red 
oxide of iron, and showing only indistinct foliation; composed o^ 
orthoclase, microcline, plagioclase, quartz and biotdte with a littl& 
apatite, zircon, apbene, magnetite and occasional minute individuals 
of secondary muscovite and epidote. The biotite shows a alight altera- 
tion to chlorite in some inatances and occurs for the most part in 
small isolated plates, possessing a rude parallelism and rarely aggre- 
gated together. It shows only alight evidence of pressure. 

m. Granitite-gneiss from west shore Lake Timiakaming at north 
end of Opiraika narrows. A good average sample of the ordinary 
so-called grey-gneiss. Macroscopically this is a very distinctly 
foliated rock, the foliation being produced by alternating bands of 
light and dark-grey colours. The darker bands are composed almost 
wholly of the coloured conatituenta while the light-grey portions are 
made up chiefly of quartz and feldspar. The thin section shows 
quartz, orthoclase, plagioclase, biotite and epidote as the principal con- 
stituents. Epidote and titanite are common inclusions in the mica. 

IV. Granite-gneisB from the nortliwest shore of Leonard inlet, 
Wicksteed lake. The hand specimen shows a rather coarse-grained, 
greyish, indistinctly foliated rock, much stained with yellowlah- 
brown iron oxide and showing large phenocrysts of white orthoclase. 
The chief minerals present are orthoclase, microcline, plagioclase, 
quartz, biotite and muscovite. Apatite, zircon, epidote, zoiaite, al- 
lanite? and pyrite were alao noted in very amall quantities. The rock 
haa evidently been subjected to considerable dynamic action. The 
muscovite is primary, intei^own with perfectly fresh reddish-brown 
biotite. 

Y. Cyanite-granite-gneiss from the east shore of the Ottawa river, 
half a mile north of Snake creek. The hand specimen shows a coarae- 
sraincd granitic rock with a distinctly banded structure caused by 
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layers rich in biotite, alternating with layers of quartz and feldspar 
comparatively free from that mineral The distinctive feature of the 
rock is the abundance in portions of it of a light to deep-blue cyanite 
in large columnar individuals, some of which are half an inch across 
and an inch in length; garnets of a deep pink colour are also plenti- 
ful, and some individuals are as much as half an inch in diameter. 
Under the microscoi)e the rock is seen to be composed of orthoclase, 
plagioclase, quartz, biotite, cyanite and garnet with smaller quantities 
of muscovite, graphite, titanite, zircon, apatite, pyrite, pyrrhotite and 
epidote. The rock is typically holocrystalline and granitic and shows 
no extreme evidence of granulation. 

VI. Quartz-mica-diorite-gneiss from Ottertail creek, lower end of 
the second portage above the junction with the north branch. In the 
hand si>ecimen this is a dark-grey, almost black, glistening, evenly 
foliated rock stained in places with iron oxide. It is composed of 
plagioclase, orthodase, quartz, hornblende and biotite, with sphene, 
apatite, zircon, pyrite, magnetite and limonite as accessory minerals. 
The hornblende is much more abundant than the biotite. The evi- 
dence of pressure is very limited. The rock constitutes the dark basic 
bands so characteristic of exix)sures of the g^ey gneiss. 

Time would not permit of the separate analysis of each rock-type 
included in the accompanying table, and therefore no attempt can be 
made to institute comparisons in detail with the published analyses of 
granites and diorites. Sufficient has been done, however, to show 
somewhat clearly that in general these foliated rocks bear a close 
analogy in chemical comi)08ition to their massive equivalents, while on 
the other hand they are quite different in this resi>ect from any rock 
resulting from ordinary processes of sedimentation. As Dr. Adams 
remarks,* the points of distinction and those which mark them as of 
igneous origin are, high silica, combined with low alumina and high 
percentage of alkali^. The lime also, as is usually the case in 
granites, is in excess of the magnesia. It would seem, however, that 
the granite-gneisses, as a rule, are more basic than their massive 
equivalents, although presenting an equally wide range in their silica 
contents. The decrease in silica is accompanied by an increase in the 
altimina, while soda tends to exceed i)otash in the more basic varieties, 
thus marking a passage to the gabbros and diorites. The high per- 
centage of al\miina with low alkalies noticed in No. V. is due to the 
presence of cyanite, but otherwise the composition is essentially 
similar in every other respect to the ordinary granitites of this and 
other ArctmaxL districts. There is, as is usual in granites, the pre- 
ponderance of lime over magnesia, which though slight in this case 

^Annual Report, Geol. Surv. Can., vol. VIII. (N.S.), Part J, p. 44. 
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is nerertheleBB in marked contrast to the sillimanite gneisses des- 
cribed bj Adams* where the magnesia is of^en nearly three times as 
abundant as the lime. 

The quartz-mica-diorite (VL) is analogous in chemical comx)Osition 
to the most basic i^iases of the gabbros and diorites. The hornblende 
and biotite are much more abundant than the feldspathic constituents, 
while quartz is only very sparingly represented. 

2. Microscopical structure. — The various thin sections examined 
show unmistakeably the holocrystalline structure so characteristic of 
granite, diorite and gabbro, the feldspar and quartz individuals form- 
ing comparatively large areas of interlocking grains, especially in the 
more acidic x>ortions or bands in the rock, with which are associated 
the hypidiomorphically bisilicate constituents. There is no sug- 
gestion whatever in the great majority of such rocks of the soond- 
ary enlargement which in certain arkoses and quartzites produces a 
somewhat similar interlocking arrangement, as the rocks have, in 
many instances, been subjected to but limited metamorphic action. 
The foliation, which is the differentiating characteristic of these 
rocks, is often so coarse that it is only apparent in large si)ecimens or 
somewhat extended exx)osures of the rock. This parallelism is, there- 
fore, often indistinguishable with the microscope, so that in the thin 
sections the resemblance is complete between foliated and non-foliated 
varieties of such essentially similar mineral aggregates. 

At the present day fused magmas are regarded as more or less 
complex solutions, which, by reason of their high temperatures, obey 
the same laws in the order and method of their solidification as those 
which govern the crystallization of ordinary solutions of a similar 
heterogeneous composition. Thus, in the numerous thin sections 
examined, a certain general and definite order is observable in the 
generation or crystallization of the various component minerals, that 
has been rather closely adhered to in the progress of consolidation. 
In this manner zircon, sphene, apatite and primary epidote, which are 
the first to form in the slowly cooling mass, are almost invariably 
present in sharply outlined and well developed crystals, evidencing 
considerable freedom from restraint during the progress of their 
formation. The various iron ores which may happen to be present 
are of earlier generation than the coloured or bisilicate individuals, 
which latter are usually present with hypidiomorphic outline, although 
occasional individuals often show sharp and well defined crystallo- 
graphic boundaries. The customary grouping together in. masses 
or nests of such basic material produces a mutual interference of 

^Annual Report, Geol. Surr. Can., vol. VIII. (N.S.), Part J, p. 44. 
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the coDfitituent individuals which militates greatly against perfection 
of crystal boundaries. The various apatites, sphenes, &c., which are 
the first minerals to form in the cooling rock-mass, usually occur, as 
might he expected, either embedded in, or in close conjunction with 
such ferro-magnesian constituents, although the rest of the rock, 
while much iworer relatively in such minerals, may not be entirely 
free from them. The feldspar and quartz, which are the last to solidify, 
occur in more or less irregular areas, usually elongated in the 
direction of the foliation, or showing, especially in the case of the 
quartz, that the residual spaces existent in the rock-mass were already 
of this form and character. 

3. Macroscopical structure. — The various dark and light-coloured 
bands of relatively greater or less basicity succeed one another across 
the strike or cut one another off, thus suggesting even to a casual 
observer a complicated intrusion of one portion through another, 
although the frequent absence of any distinctly recognizable boundary 
between the different folia shows clearly that such conditions obtained 
in the mass long before its final consolidation. Although, especially 
when arranged in approximately horizontal position, the alternation 
of such bands resembles somewhat closely the parallelism produced by 
the alternating sequence of stratified material of differing coarseness 
and composition, a closer inspection shows that there is no evidence 
whatever of the sorting and re-arrangement by aqueous agencies so 
characteristic of all sedimentary strata. The tendency to nuclear 
aggregation observed in the crystallization of the first-formed consti- 
tuents seems to be a usual and marked feature, not only of slow 
cooling magmas, but of all highly saturated and complex solutions 
when undergoing change to the solid state. It is, therefore, quite 
evident, both from macroscopic and microscopic examination, that 
perfection of foliation is reached in these gneisses when during the 
process of cooling accompanied by differential movements the pres- 
sures produce a kind of flow in the still mobile mass, thus tending to 
the parallel disposition of the various bands or masses of differing 
composition. The viscosity of the whole was such as to prevent the 
too free transmission of the material of contiguous bands or portions, 
thus furnishing the approximately sharp lines of division so fre- 
quently observed. 

4. Junction with overlying rocks, — The inunediate contact, or 
line of junction, with originally overlying clastic rocks, reveals un- 
doubted evidence of the irruptive character of the gneisses. Numerous 
and detailed observations have been made of the line of demarcation 
between these Laurentian gneisses and Huronian slates and quartz- 
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ites, which latter are of undoubted clastic origin. The behaviour of 
the gneissic rocks under these circumstances is precisely similar in 
every respect to that which obtains in the case of granite, intrusive 
through neighbouring bedded strata. Detailed descriptions have 
already appeared* regarding the various contact phenomena witnessed 
along the line of junction between the Laurentian and Huronian, 
embracing not only this reg^ion, but also the district to the southwest 
included within the area of the Sudbury and French River map-sheets 
(Nos. 130 and 125, Ontario). The facts there noted, and since borne 
out by more extended observations, show distinctly that the gneisses 
are intrusive in the Huronian, and are, therefore, in their pre- 
sent form younger than the elastics which they invade. Although, in 
places, a seeming transition exists which might be mistaken for an 
alternating sequence of stratified material, the relations thus observed 
find their true explanation in the presence, at these places, of a zone 
of varying thickness formed by a commingling of the sedimentary 
material with the igneous rocks, as a result of actual fusion, or by 
the presence of a series of more or less i>arallel dikes piercing these 
elastics. 

The foliation presented by these rocks is of two distinct kinds, 
although there is almost every possible gri*aduation between these two 
extremes. It may consist of the parallel arrangement of certain of 
the constituent minerals, usually the bisilicates, but sometimes also 
the porphyritic feldsi>ars, or it may be due to an alteration of lighter 
or darker bands, showing a varying chemical and mineralogical com- 
X>osition. Intermediate phases of such structures are produced by the 
development, in more or less approximately parallel position of nuclei, 
or nests, of the ferro-magnesian constituents, whose gradual coalesc- 
ence into ever-lengthening bands produces ultimately that perfection 
of foliation actually foimd. 

The foliation just described is the one characteristic of the more 
massive and granitoid varieties, included under the first or acidic 
group, and is evidently the result of the application of pressure to a 
magma of somewhat homogeneous composition. On the other hand, 
the second variety of foliation is produced by alternating sequences 
of rocks belonging to both acidic and basic groups, and has been im- 
XMurted to the rock-mass as a result of differentiation in a slowly cool- 
ing magma of heterogeneous composition, aided by a flowing move- 
ment in a more or less constant direction. 

The results obtained by the microscopic examination indicate, in the 
most positive manner, that the banded structure so universally observ- 



^American Geologiat, vol. VI., PP. 19-32 (July, 1890), also Byll. Geol. Soe. 
Am., vol. IV., pp. 313-332. 
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able in such rocks was imparted to the whole mass while still in a 
molten, or, at most, only partially consolidated condition. One of 
the most significant facts noticed in this connexion is that many of 
the most markedly foliated gneisses show little or no trace of having 
been subjected to any great degree of deformation; nor is there any 
reason whatever to suppose that the rocks so examined have undergone 
such recrjrstallization as to mask the evidence of such action, if any 
previously occurred. In many instances it is equally certain that sub- 
sequent dynamic action has, after the complete solidification of the 
magma, somewhat modified and accentuated such foliation, but even 
in these cases there is every reason to believe that pronounced paral- 
lelism previously existed as a primary structure of such rock-masses 
before the application of pressure. 

The somewhat imiform direction in strike of this banded structure 
over the larger portion of the area covered by the accompanying map- 
sheets, and its marked correspondence in direction with the line of 
outcrop of the neighbouring stratified Huronian rocks, seems to i)oint 
to the conclusion that the resistance offered during the irruption of 
these gneisses by such hard strata has been the main determining 
feature of the direction of foliation. During the progress of this 
igneous invasion the forces of upheaval acted along certain definite 
lines or centres, thus producing irregular ovoid forms, often of great 
area, the inner portions of which are now occupied by comparatively 
flat-lying gneisses, or, in occasional instances, by more massive or 
granitoid varieties, surrounded by an outer border or zone where the 
foliation becomes much more pronoimced. In certain instances, 
where the dome-like structures thus produced have been denuded 
and are of limited extent, a great diversity exists in both the direction 
and angle of dip of the foliation within a comparatively small area, 
but where, as is usual throughout this district, these ovoid areas are 
of great size, the direction of foliation shows a corresponding in- 
crease in uniformity. 

Intimately associated with these gneisses and granites are certain 
portions, often of themselves constituting considerable and there- 
fore imi)ortant rock-masses, which, on account of certain peculiarities 
of comiKwition, as well as from their structural relations with the 
surrounding rocks, have been commonly referred to as 'pegmatite,' 
and which by reason of their usually coarse crystallization have been 
sometimes called 'giant granite.' Haiiy first applied the name 'peg- 
matite to the intimate admixture of orthoclase and quartz, also 
known as grai^c granite. Later, Na\unann extended its use to in- 
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elude all the coarse varieties of muscovite-granite, vein-like in appear- 
ance and frequently containing tourmaline. Subsequent writers^ as 
detailed investigations into its composition and origin proceeded, 
have still further widened its use, until, at the present day, the 
employment of the term in connexion with that of the parent plu- 
tonic mass with which it is associated is necessary before any definite 
idea can be formed of its precise mineralogical composition. In 
petrography the terms micro- and macro-pegmatite have always been 
used in a structural sense only to denote those interg^owths of quarts 
and feldspar, or of two differing species of feldspar which are some- 
times characteristic of occurrences in rocks of these minerals. Thus 
the various plutonic masses of syenite, diorite^ gabbro and diabase may 
each have their individual i)egmatitic equivalents, representing the 
filnal product of their solidification, although the abundance of such 
aggregates in connexion with these rocks is much less than in the 
case of granites. This comparative infrequency is iierhaps most 
adequately explained by the relatively much greater basicity of uch 
rocks, their more rapid rate of cooling, as well as the comparativo 
scarcity^ throughout the greater portion of the mass, of any such 
abundant and intimate association of fused rock and heated water as 
would tend to their formation; for, while it has been clearly shown 
by M. Fouqu6 and Michel-Levy, that diabase and similar basic rocks 
may be artificially reproduced in the laboratory from a state of simple 
dry fusion, it is extremely doubtful whether any extensive intrusive 
process produced by natural causes is ever unaccompanied by a 
greater or less abundance of superheated water as an integral i)ortion 
of the fused mass. 

In the region under description the granite pegmatites are, as 
usual, by far the most abundant, but there are occasional dikes in 
which the occurrence of oligoclase and hornblende as the main con- 
stituents would determine their classification with the diorites. 

In composition these pegmatite masses consist essentially of quarts 
and the more acid feldspars, chiefly orthoclase, oligoclase, albite and 
microcline, while muscovite is the prevalent ferro-magnesian con- 
stituent, when any is present, and hornblende and biotite are much 
leas characteristic. The parallel intergrowth of orthoclase and albite, 
to which the name perthite has been applied, is an abimdant and 
sometimes prevailing feldspathic constituent of the pegmatite dikes, 
especially in the vicinity of Mattawa. The comx>osition is, therefore, 
somewhat variable, but these dikes or vein-like masses are essentially 
similar, though somewhat more acid than the normal plutonic rock of 
which they represent the most highly differentiated or final product 
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of consolidation. Thus, in those areas where the gneissic rocks con- 
tain a superabundance of basic material, with plagioclase as the pre- 
dominating feldspathic constituent, the associated pegmatite usually 
flfaowB a corresponding increase in relative basicity, oligoclase seem- 
ingly being the most abundant feldspar. In areas of hornblende- 
granite the associated i)egmatites contain hornblende as the <M>loured 
constituent. The preponderance of the granitite gneisses, or biotite- 
granite-gneisses in this region, is represented also by a far greater 
relative abimdance of the i>egmatitic phases of such rocks, while the 
far greater prevalence of muscovite, which usually occurs altogether 
replacing the biotite of the normal parent plutonic, evidences the 
presence of the greater abundance of heated water tending to the 
more or less complete elimination of the iron present in this bisilicate 
and the consequent conversion of the mineral into muscovite. 

The pegmatites have not yet been examined sufficiently in detail 
to call for any lengthy mention* of their accessory or accidental 
minerals. In other districts these masses are especially noted as 
favouring the development of many of the more unusual and rare 
minerals. In a pegmatite dike cutting gneissic rocks about a mile 
northwest of Eau Claire station opaque crystals of beryl occur. 
The crystals secured are usually of a i>ale yellowish, but sometimes of a 
bluidi, colour and some of them would exceed five pounds in weight. 
An examination by Mr. R. A. A. Johnston* of some specimens collected 
from the same locality by Mr. W. C. WiUimott showed likewise the 
presence of the comparatively rare minerals, xenotime and polycraae. 
Oyanite, although an abundant constituent of the granitite-gneisses 
in the vicinity of Les Erables rapids and the mouth of Snake creek 
on the Ottawa, exhibits its most perfect crystallograi^c development 
in the coarser and more acid bands which are evidently of x)egrmatitic 
origin. Fluorite is also an abundant and frequent constituent in 
the pegmatites cutting the gneisses near the Ottawa in the township 
of Cameron, about five miles east of Mattawa. In the necessarily 
more or less hurried examination of the large nimiber of these peg- 
matite masses there was found, however, a conspicuous monotony in 
comiKwition. 

The intrusive character of pegmatite is now so generally recog- 
nixed that the various theories, formerly extant, regarding it as in 
some manner due to aqueous infiltration and deposition, may be con- 
sidered as disproved, while the view that pegmatite constitutes the 
most acid phase or final differentiation product attending the pro- 
gressive crystallization of certain intrusive plutonic rocks has been 

^Annual Report, Geol. Surv. Can., vol IX, (N.S.), p. 13 R ; also Am. Jour. 
8c. March. 1899, p. 243 ; also Summary Report Oeol. Surv. Can., 1898, p. 167. 
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very clearly and ably set forth by Ldunann,* Broggerf, Willi anwt 
and others, and all have griven expression to the opinion that water 
played a most important role in their formation. Probably the mo6t 
satisfactory explanation which has yet appeared is that lately issued 
as the joint production of Messrs. W. O. Crosby and M. L. Fuller of 
Boston.§ These authors recognize '^that the most satisfactory te- 
planation of this blending of the pegmatite with quartz veins on the 
one hand, as with the normal granite on the other, is to be found in 
a corresponding blending of aqueo-igneous fusion with igneo-aqueous 
solution; and this dynamic gradation, it appears to us, can only re- 
sult from the gradual hydration of the residual magma during the 
slow centripetal solidification of a body of magma and a consequent 
elimination of water.** 

In this paper the authors further state that pegmatite should be 
regarded, ' not as a distinct species or family of rocks, but rather as a 
possible textural phase of all, or Nearly all, the plutonic rocks; and 
we may, in general, say of any plutonic rock that it may be cryx^to- 
crystalline, micro-crystalline, macro-crystalline or pegmatitic.' 

The consensus, therefore, of recent opinion, seems to favour an 
intrusive origin for pegmatite, the progressive increase in hydration 
of the residual magma being explanatory by a oorresi>onding increase 
in acidity of its later crystallization. 

The stages represented completely by the occurrences in this re- 
gion show a perfect and practically uninterrupted continuity during 
the consolidation of these rocks, from an original condition of hydro- 
igneous fusion characteristic of the magma from which the compara- 
tively fi:ne and even-grained parent plutonic is generally believed to 
have resulted, to conditions of aqueous solution which must have 
obtained in the viscous mass from which the latest quartzose segrega- 
tions have solidified. Such views are in harmony with the known 
occurrences of most of the quartzose masses and veins so frequently 
present in these Archsean rocks, and which have evidently originated 
by a process closely allied to that described above, in consequence of 
the deposition from supersaturated solutions of highly siliceous ma- 
terial, and are substantially contemporaneous with the parent plu- 
tonic mass with which they are so intimately associated. 

The age relations of the component minerals are practically the 



^Ueber die Bntsehung der altkrystallinischen Schief«rge8teine Augit und 
et Beq. 

tDis Min^rallen der Syenitpefiimatftg&nge der sQdDorwegischen Augit and. 
Nephelinsyenit I, Theil pp. 215-225. Translated by N. N. Evans, Can. Ree. 
8c., vol. VI., Nob. 2 and 3, pp. 33-46 and 61-71. 

lurigin of the Maryland Pegmatites, XVth Ann. Rep. U.S. Oeol. Survey, pp. 
676-686. 

fTechnology Quarterly, vol. IX., No. 4, December, 1896, pp. 326-356. 
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same as that in the more usual tyv^ of plutonic rocks. Thus biotite, 
muscovitey and the mare basic feldspars crystallized out in regular 
succession in the order mentioned, showing a gradual decrease in 
perfection of idiomorj^c development. The more acid feldspars, and' 
finally the quartz, follow, the latter especially showing little or no 
evidence of crystal boundaries occupying the interspaces left by the 
earlier development of the more basic constituents. When dr\]sy 
cavities exist in these pegmatites, as well as in the quartzose and 
more vein-like occurrences, the silica sometimes exhibits a decided 
tendency towards crystalline development. The presence of such 
unfilled spaces, especially in the immediate vicinity of such perfect 
crystal forms, seems to furnish evidence of the insufficiency of the 
siliceous material in solution to fill the spaces, permitting a more or 
less unrestricted development of the remaining quartz. They like- 
wise point, not only to the extreme acidity of the last remaining i)or- 
tion of the partially solidified magma, but also to its approximately 
homogeneous composition. 

The exact depth below the earth's surface necessary for the form- 
ation of these pegmatites and their parent masses of normal plutonic 
rocks, as well as the amount of pressure during the progrress of their 
crystallization, is a mere matter of speculation. Of recent years a 
perfect gradation has been traced from the typical holocrystalline 
structure characteristic of granite, crabbro and other plutonic rocks, 
in a vertical distance of a few hundred fee^ upward, into a porphy- 
ritic phase at the surface; while the pressure required, as iwinted 
out by Brogger, would be obtained by the presence of superimposed 
material, great enough to prevent the water separated out by the 
IHPOgressive crystallization from escaping freely to the surface. 

The most distinctive feature concerning the development of these 
masBes is their extremely coarse crystalline texture, which is in very 
striking contrast to the normal or usual crystallization of the parent 
plutonic rock with which they are associated. The resemblance in 
many of the quartzose varieties to quartz veins, originally regarded as 
due solely to lateral secretion and aqueous deposition, is so very mark- 
ed that it is difficult to see how any hard and fast line can be. drawn 
between these separate occurrences. Usually in these cases there is 
a somewhat indistinct zone-like arrangement of the material, the 
masses presenting a finer grained feldspathic portion in the vicinity of 
the walls, and showing a continuous transition towards the interior, 
which is often occupied by comparatively large allotriomorphic 
masses of almost pure quartz. Usually there is a perfect grada- 
tion into the parent plutonic when this is the enclosing rock- 
mass, while an undoubted passage can very frequently be traced 
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into areas of pure quartz, and occasionally into rather typical or 
ordinary quartz veins. 

In the region emhraced by this report there are two somewhat dis- 
tinct iihases of such rocks. The most frequent and abundant is x>er- 
haps represented by the acidic facies of the gneisses constituting the 
coarser and more feldspathic and quartzose bands. These present all 
the distinguishing characteristics of pegmatite, although occurring 
in perfect conformity with the prevailing foliation. In composition 
they show the usual great preponderance of feldspar and quartz, with 
only very occasional flakes of biotite, which in many cases has under- 
gone notable bleaching owing to the elimination of a considerable 
proportion of the iron originally; present. Such biotite is much paler 
in colour, with less marked pleochroism, and shows the brilliant chro- 
matic polarization colours, though perhaps in a less degree, so char- 
acteristic of the lighter coloured mica. The most frequent and abund- 
ant coloured constituent, however, is muscovite, which in some cases, 
at least, is an original constituent, although a grreat deal has un- 
doubtedly resulted from the alteration of the biotite. These peg- 
matitic bands very evidently represent the residual and more acid 
persons of the magma which have crystallized in situ, and may be 
referred to as examples of what has been called ' sedentary pegmatite.' 
They usually show a 'periect, though somewhat rapid, transition into 
the more basic bands immediately adjoining, and are, therefore, to be 
regarded as more strictly contemi)oraneous than those constituting^ 
the second mode of occurrence. These are masses or apophyses of 
residual and consequently more fully hydrated and acid portions of 
the magrma, which have invaded and filled various cracks and fissures 
occurring in the gneissic massif or in the neighbouring clastic rocks. 
They are usually present in more or less marked conformity with 
the foliation of the gneissic rocks, but very often fill rifts which in- 
tersect this at considerable angles. Although in the detail of their 
structural relations many of these occurrences are obviously newer 
than the associated gneisses, the general examination of the masses 
throughout the whole area seems to show that they must be regarded 
as substantially; of the same age. 'a ae process of crystallization was 
evidently practically continuous from the first development of the 
earlier constituents in the still molten and viscoiis magma to the fill- 
ing in of the most minute cracks and fissures by the remaining 
quartz, marking the final step in the complete solidification of the 
whole mass. Intimately associated genetically with these pegmatites 
are certain veins and even veinlets of quartz, sometimes containing 
feldspar, which penetrate and anastamose through the prevailing 
gneisses as well as through the clastic rocks of this district. These 
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are especially numerous and well developed along the lines of contact 
between the various plutonic masses and the Huronian elastics, and 
it seems probable that by far the greater number of these infiltrations 
of secondary quartz are due to the extravasation and differentiation 
of the numerous large masses of these deep-seated irruptives exposed 
so frequently throughout this area. 

In those portions of the area coloured as Laurentian, where the 
rocks present have solidified from a magma more or less homogeneous 
in composition, the foliation generally present is seen to consist usual- 
ly of a parallel alignment of the bisilicate individuals, or, at most, of 
small nests or nuclei composed of an aggregate of scales or fragments 
of such constituents. Such rocks are in man^ instances of somewhat 
later generation than the more evenly foliated gneisses, and frequent- 
ly contain considerable masses or fragments of these that have been 
caught up during the irruption of the former. At other times such 
homogeneous masses are simply more granitoid portions of the pre- 
vailing gneiss, into which they merge both across and along the strike 
of the foliation, so that both are strictly contemporaneous with one 
another. The area of granite to the northeast of Lake Timagami, 
especially in the vicinity of Carrying and Annima-Nipissing lakes, 
has a marked foliated texture, due to the more or less parallel dis- 
position of aggregates of greenish chlorite scales resulting from the 
decomposition of the biotite originally present. This foliation is 
more pronoimced near the junction with the Hurouian slates on these 
lakes, gradually fading on x>assing inwards towards the centre of the 
mass. On Lake Timiskaming, as well as near the south end of Cross 
lake, the Laurentian in contact with the breccia-conglomerate of the 
Huronian is a massive granite, very poor in bisilicates, but which 
gradually merges southward into very typical and evenly foliated 
gneiss,showing the usual alternating sequence of acidic and basic 
material. Li the vicinity of Lake Nasbonsing the rock, wherever 
exposed, is a massive flesh-coloured gneiss very rich in orthoclase and 
microcline, while the foliation is produced by the parallel disposition 
of a rather 8i>aring quantity of hornblende and garnet. This rock 
passes by insensible gradations into the more evenly foliated varieties 
exposed on the north shore of the lake between Nasbonsing and Bon- 
field stations, although in the vicinity of Bonfield station itself the 
rock is so massive that little or no structural details could be traced. 

Where greater heterogeneity in the original composition of the 
magma has prevailed the foliation present shovra a corresponding 
increase in the perfection of its development, consisting as it does 
of alternating bands of lighter and darker coloured material, repre- 
senting numerous varietal forms of rock-tyi)es which may be referred 
4330--6 
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respectively to either the acidic or basic groups already mentioned. 
This foliation it is which generally characterizes the rocks exposed in 
the area covered by the accompanying mai)-sheets. 

The component bands are of variable thickness. Occasionally there 
is an exceedingly sharp line of demarcation between the alternating 
folia, but as a general rule there is a complete though somewhat 
rapid transition from one to the other. Even in their subordinate 
arrangement the constituent bands show the same marked tendency 
towards parallel arrangement, and a thick bed of prevailing felds- 
pathic composition will, in cross section, present short dashes or small 
patches of biotite or hornblende all drawn out in one direction ; while, 
on the other hand, the more basic portions show a similar definite 
arrangement of long lenticules of lighter coloured material, in which 
a relatively greater amount of feldspar or quartz is present. The 
continuity of these folia, both large and small, is broken at frequent 
intervals, sometimes abruptly, but usually by a gradual thinning out 
in either direction. Frequently, before such interruption takes place, 
bands of essentially similar composition may be formed inmfediately 
above or below, which in turn pinch out in both directions to be again 
replaced by others. This irregularity in horizontal arrangement is 
equally true of their downward or vertical extension, so that the 
whole section of even a small area of any such rock-exposures pre- 
sents an exceedingly complicated arrangement of lighter and darker 
material of greatly varying acidity and basicity. It is quite evident 
from their macroscopic arrangement that their formation was attend- 
ed with an extremely gradual diminution of temperature, for the 
frequent absence of sharp lines of demarcation between these bands 
of widely different composition seems to point to the re-absorption 
by the later and more acid portions of the magma of the first formed 
or faster cooling basic portions, perhaps many times repeated before 
the final consolidation of the whole mass. 

In many places the dark bands evidence the action of extensive 
crushing and crumpling, showing that great movements have taken 
place in the whole series. These movements were doubtless approxi- 
mately synchronous, and closely connected with the invasion and 
cooling of the more acid portions of the magma. The most curious 
and complicated structures are thus often produced, this complexity 
being enhanced by the frequent dislocation, accompanied sometimes 
by considerable separation and displacement, of those portions which 
evidently existed originally in unbroken continuity. Such intricate 
structures are, however, usually extremely local in their development, 
the gneiss elsewhere in the vicinity often showing little or no sign of 
extreme disturbance. Although, as a general rule, th^ direction of 
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this foliation shows a marked uniformity over large areas, there is a 
considerable diversity in arrangement in this regard, as indicated on 
the accompanying maps. 

A careful correlation of the many observations made shows clearly 
that these gneissic rocks occur for the most part in the form of large 
rudely oval or concentric masses whose longer axes have in general a 
direction according with the prevailing strike of the foliation. Fre- 
quently such large ovoid masses present quaquaversal dips, which in 
cross-section simulate the ordinary anticlinal arch. About a mile 
east of Mattawa station the Canadian Pacific railway cuts through 
a small dome of these gneissic rocks, composed of beautifully sharp 
alternating f eldspathic, micaceous and quartzose bands, showing a re- 
markably perfect example of very pronounced differentiation. The 
section as presented on either side of the railway track presents a 
marked resemblance to a low anticlinal dome. Plate HI. The truly 
igneous character of the composing rocks, however, would not permit 
of such an interpretation. In size these ovoid masses vary greatly, 
some of the curvings belonging to ellii)soids many miles in diameter, 
while others are a mile or less in diameter. 

As a rule the folia or lamincB have a prevailing dip to the southeast 
or south, which is singularly uniform over large areas. This inclina- 
tion is generally rather steep, usually considerably over 45°, while, 
frequently, as in many places along the shores of Lake Timiskaming, 
the foliation is almost^ if not quite, vertical. On Seven League lake 
and southwards to Mattawa, as well as westwards to Tomiko lake, the 
bands frequently succeed one another in almost horizontal succession, 
the dip, if any, being generally southwards at a low angle. Even in 
this area, however, there are frequent exceptions to this rule, and the 
rocks often show a rapid change in this prevailing horizontality as 
though the bands had been subjected to frequent disturbances and 
dislocation during the progress of their formation. Thus in the 
vicinity of North Bay and the northern portion of Lake Nipissing 
the gneisses often approach a vertical attitude, while on the southern 
shores in the vicinity of French river similar rocks are nearly hori- 
zontal. 

PETROGRAPHY OF THE LAURENTIAN. 

The petrographical %ork done in connexion with the present report 
was carried out with the co-operation of Mr. W. F. Ferrier, Litholo- 
gist to the (Geological Survey, to whom credit must be given for many 
o£ the results obtained. 

The writer and Mr. Ferrier worked in conjunction on the problems 
involved and with so free an interchange of ideas throughout that 
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no attempt will be here made to separate the examinations, more than 
to mention that many of the more critical specimens were made the 
subject of si)ecial study by Mr. Ferrier. 

The main object of these detailed studies has been not only to ob- 
tain more accurate information with regard to the (imposition and 
minute structures of the various rocks, but also to gain an increased 
knowledge of their origin and the relationship existing between the 
alternating bands of relatively greater or less basicity. 

Incidentally a table has been prepared, showing a classification of 
these old crystalline rocks, displaying not only their composition, but 
also their close affiliation with one another. This table may recom- 
mend itself to petrographers, as it has done to the authors, and it is 
hoped may be found of material use in future work undertaken in 
areas of similar ArchsBan gneissic rocks. 

Much microscopical work has been accomplished in connexion 
with a series of specimens taken as illustrative of the various contact 
phenomena exhibited along the line of junction between the Lauren- 
tian and Huronian. This has enabled a more accurate interpretation 
and description of the various facts having reference to the relative 
ages of these two series of rocks. Field-work, no matter how careful 
or extended, in areas characterized by tha presence of ArchsBan strata, 
must of necessity lose much of its value if unaccompanied by con- 
current x)etrographical studies. In the present instance the results 
have been adduced not only from a critical and extensive examin- 
ation of the numerous rock-exjwsures in the field, but also by a care- 
ful correlation of the facts thus ascertained with those acquired in 
the petrographical laboratory. 

Classification, 

Any system of classification applied to such a series of foliated 
rocks must, necessarily, in some respects be unsatisfactory; but a 
grouping together according to their miuv^ralogical composition seems 
on the whole to be the best that can be adopted in the present state of 
our knowledge. 

As already stated, however, there can be no doubt that all of the 
petrographical types represented in the gneisses from this region are 
allied in their chemical composition and mineral constituents to such, 
plutonic igneous rocks as granite syenite, dioriie gabbro, etc., but, as 
might be expected, there is a passage from one rock-type to another, 
sometimes gradual, sometimes very abrupt, according to the abund- 
ance or scarcity of certain minerals. 

It must b^ borne in mind that th^ classification here adopted is an 
arbitrary one, based on the mineralogical composition of the rocks. 
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and to a certain extent on variations in their structure, the object be- 
ing, excluding theoretical considerations, to establish certain well de- 
fined petrographical types that have been found to be constant in the 
area examined, and to which specimens from other districts may be 
referred. 

No attempt has been made to eosamine minutely all the specimens 
collected, but good examples of the more prevalent tyx>es have been 
selected and described in detail. 

As previously stated the gneisses of the region may be placed in 
two great divisions, the acidic characterized by orthoclase as the pre- 
dominant feldspar, and the basic by the predominance of plagioclase. 
Biotite is by far the most abundant ferro-magnesian constituent of 
the first division, and hornblende of the second. 

The first division may be subdivided into seven groups, dependent 
on the presence of one or other of the coloured constituents. Arrang- 
ed, approximately, according to frequency of occurrence in the collec- 
tion, they are as follows: — 

1. Gneisses characterized by the presence of biotite and primary 
epidote. 

2. Gneisses in which biotite alone is present. 

3. Gneisses in which both biotite and muscovite occur. 

4. Gneisses in which hornblende accompanies the micas. 

5. Gneisses in which cyanite, graphite, garnet, etc., accompany the 
biotite. 

6. Gneisses in which hornblende alone is present. 

7. Gneisses in which muscovite alone is present. 

The relationship of these rocks to their analogous massive types 
may be seen by reference to the accompanying table. 

Of the second division, the basic or hornblende gneisses, two varie- 
ties may sometimes be distinguished, first, those which represent seg- 
gregated bands of the more basic material of the original granitic 
magma, and secondly, those which are undoubted basic eruptives 
folded-in with the more acidic gneisses. 

It is not always possible to make this distinction, i)ut examples of 
each of these two varieties have been observed. 

Classified according to their mineralogical composition they natur- 
ally must be placed close to each other. 

Amongst the first, whilst certain names have been applied to in- 
dividual specimens, it is manifest that no hard and fast lines can be 
drawn in the field. For instance, a band of which one portion would 
have the mineralogical comx>osition and characters of a quartz-mica- 
diorite may pass insensibly into material having all the characters of 



70 I NIPISSING AND TIMISKAMING REGION 

a hornblende-granitite, according as the plagioclase diminished and 
monoclinic feldspar increased in quantity. 

One remarkable fact in connexion with these basic bands is the 
great scarcity in them of augite, none of the hornblende containing 
cores of that mineral, or affording any direct evidence of having 
originated from it. 

In the Laurentian area lying to the north of the Island of Montreal, 
recently described by Dr. Adams,* on the contrary, the basic bands in 
the gneiss appear to consist largely of pyroxene rocks. 



J. — The Qranite-gneisses. 

In colour these rocks range from a light-grey to a decided red. The 
red rocks represent what has usually been called by the older writers 
on the Archaean, the * red orthoclase gneiss,' but we find in the field 
every gradation from the grey to the r^ gneiss, the one passing im- 
I)erceptibly into the other in many localities, and the microscopical 
examination has failed to detect any essential point of differenco 
between these two varieties. 

The red gneisses contain a large quantity of hydrous iron-oxides 
distributed through them, to which the coloration is due, and they 
also appear to have a larger proportion of microcline than the grey 
ones. Plagioclase was not observed to exist in any greater quantity 
in the grey varieties than in the red ones. 

Many of the more altered mica-gneisses have assumed a dark-green 
colour, owing to the chloritization of the biotite, but microscopic ex- 
amination shows that they may be included in the same class as the 
typical unaltered ones. 

These chloritized mica-gneisses have been frequently, though erron- 
eously, spoken of as hornblende-gneisses by the earlier geological 
observers in this region, who were misled by their colour and had not 
the advantages afforded by microscopical examination of the rocks. A 
remarkable feature of these gneisses is their comparative freedom 
from iron ores. 

When pyrite occurs it is almost always associated with large clove- 
brown sphenes. 

In the case of the micaceous gneisses, i.e., those in which biotite 
alone, or biotite and muscovite together, constitute the predominating 
ferro-magnesian constituents, hornblende was observed in only two 
instances, and then in minute quantities. 

The almost total absence of augite from these rocks is to be parti- 



^Annual Report, Geol. Surv. Can., vol. vni. (N.S.), Part J., 1896. 
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cularly noted. Even in the basic hornblende-gneisses of the region 
this mineral is very rarely, if ever, to be found. 

A. Biotite-muscovite gneisses — {Granite gneiss) , — The rocks group- 
ed together under this heading are, like the other gneisses, holo- 
crystalline and granitic in their structure. Both biotite and mus- 
covite are present as the chief, and in fact ahnost the only, coloured 
constituents. These two micas occur intergrown with each other in 
aggregates of broad fresh plates. The specimens representing this 
rock-type are, apparently, not very numerous in the collection. Those 
examined are remarkably free from epidote, iron ore and titanite. 

Orthoclase and jnicrocline are the predominating feldspars, and 
granophyric intergrowth of the quartz and feldspar is a common 
feature. 

B. Mttscovite- granite- gneiss — (Pegmatite in part), — The rocks thus 
designated and classified are of comparatively rare occurrence as 
strictly integral jwrtions of the gneissic complex, and where present 
constitute the latest secretions from the original magma. 

In reality they represent interfoliated bands of pegmatite, although 
of much finer texture than the rock to which that name is usually 
applied. In colour they are white, light-grey, or pale-pink, presenting 
glistening or jwarly cleavage planes. Under the microscope they 
present the usual interlocking holocrystalline aggregate of quartz, 
orthoclase, plagioclase (oligoclase) and microcline, with a smaller 
amount of sericite (hydrous muscovite) arranged in long drawnout 
scales and plates which traverse the rock in curving and approxi- 
mately parallel bands. A small quantity of epidote and zoisite in 
crystals and grains, some of which may be primary, is associated 
with small scales of sericite, the latter, at least, being one of the 
products of the incipient decomposition of the f eldspathic constituents. 
Occasional small flakes or scales of a much bleached biotite occur, 
some of which form a parallel intergrowth with the muscovite. The 
specimens examined have undergone extensive deformation, as a 
result of pressure subsequent to the cooling of the rock, and both 
feldspar and quartz have suffered a somewhat marked granulation, 
while the surviving individuals of both these minerals exhibit wavy 
extinction rather perfectly. Some of the muscovite is doubtless of 
primary formation, although some has evidently resulted from the 
Ehearing of the feldspar. 

C. Biotite-granite-gneisses — (Oranitite-gneisses) , Var. (a) Biotite- 
epidote-gneiss. — The combination of biotite and epidote as the prin-* 
cipal coloured constituents forms a well defined rock-type which has 
been found to be remarkably constant over large and widely separated 
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areas, and is the one which is represented by the largest number of 
spcimens. 

These rocks are undoubtedly of irruptive origin, and are, in fact, 
foliated granitites, thoroughly holocrystalline and granitoid, varying 
from coarsely to finely crystalline; the constituent minerals being, 
as a rule, equally developed on all sides. 

Var. (6) Biotite-gneiss. These are foliated, holocrystalline, 
granitic rocks in which biotite alone, or accompanied by very trifling 
quantities of secondary epidote, is the ferro-magnesian constituent. 

In the specimens of this type of rock which have been examined 
the mineral does not occur, as a general rule, in aggregates of broad 
plates, but in isolated index>endent ones which have an approximately 
parallel arrangement determiniug the foliation of the mass. 

Var. (c) Biotite-cyanite-gneiss. This gneiss, though somewhat re- 
markable in its mineral composition, in that it contains cyanite, gar- 
net and graphite in addition to the biotite which chiefly characterizes 
it, does not present any evidence whatever, either in its microscopical 
structure or its field relations, of any other than an irruptive origin. 

It is a perfectly fresh, holocrystalline, foliated granitic rock, and 
possesses in its structure no features which would at all suggest re- 
crystallization. It seems to be a peculiar local phase of the prevalent 
biotite-gneisses of the region, differing in no way from them as 
regards origin. 

A somewhat similar gneiss from near Wanapitei station in the 
Sudbury district has recently been petrographically described by Dr. 
T. L. Walker,* who, however, says little regarding its microscopical 
character and field relations, beyond assigning it to the Laurentian 
and stating. that«he regards it as a ^ true gneiss ' and not a crushed 
granite. 

Var. (d) Hornblende-granitite-gneiss. — The rock thus classified 
differs but little in microscopical character from the ordinary mica- 
ceous form of the granitites, although usually darker in colour and 
more basic in appearance. It shows a transition on the one hand into 
granitite containing biotite alone as the coloured constituent, which 
is the prevailing type of these gneissic rocks, and on the other into 
hornblende-granite-gneiss, which latter facies is of rather rare occur- 
rence throughout the district. In all previous descriptions the horn- 
blende-gran ite-gneiss has been reported as the variety most commonly 
present in the Laurentian, the mistake having undoubtedly arisen 
from the frequent chloritization of the biotite originally present in 



^Geological and Petographical Studies of the Sudbury Nickel district 
Quart. Journ. Geol. Soc, vol. LIII., p. 42, 1897. 
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the prevalent granitite, the individuals showing the more advanced 
stages of decomposition bearing a marked macroscopical resemblance 
to those of the ordinary green trichroic hornblende usually noticed 
in these Archsean rocks. The rock presents the usual reddish or 
greyish colours, and, where highly differentiated, exhibits the usual 
interfoliation of lighter and darker coloured bands, although the 
lenticular areas or patches of the former are relatively less abundant 
and of smaller extent than those of darker hue. The structure of the 
rock is holocrystalline ; it is composed of quartz, orthoclase, plagio- 
clase, microcline, biotite and hornblende as the chief or essential 
constituents, together with a much smaller quantity of ilmenite (81 
part altered to leucoxene), magnetite, ephene, epidote, apatite and 
zircon, as accessory or accidental constituents; while chlorite, calcite, 
and sericite usually occur in more or less abundance as secondary pro- 
ducts of decomposition. Hornblende is the most abundant ferro- 
magnesian mineral in the more basic portions, while biotite predom- 
inates in the lighter coloured patches. The rock presents no unusual 
features as regards crush phenomena, the component individuals of 
feldspar and quartz usually showing little evidence of having been 
subjected to any very considerable pressure subsequent to consoli- 
dation. 

D. Hornblende-granite-gneisses, — This facies of rock seems to be of 
rather limited and rare occurrence in the district under description, 
and the specimens from which the thin sections were prepared for 
purposes of study were obtained in close proximity to masses of basic 
pyroxenic or hornblendic material. Their composition and associa- 
tion has suggested that the rock may represent a commingling or 
transference of material, through fusion, of the substance of both 
rocks. The rocks thus classified resemble very closely the hornblende- 
granites with which they are intimately related. The most common 
of the essential constituents are quartz, orthoclase, microcline, plagio- 
clase and hornblende, with sphene, apatite, iron ore, zircon, epidote 
and garnet as accessory minerals. 

The colour varies greatly, depending largely on the composition, the 
more basic portions being dark-greenish to almost black, while the 
acidic bands are greyish or reddish. 

Certain of the more massive and homogeneous varieties of these 
rocks have a distinct flesh-red colour, with a greenish tinge given by 
the prevalence of the hornblende. 

In common with the rest of the gneisses these rocks have been sub- 
jected to pressure of varying intensity, resulting in the granulation of 
the quartz and feldspar. 
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II, — Syenite Oneisses. 

These do not appear to have many representatives amongst the 
rocks of the region. Those observed correspond to the mica-syenites 
of the massive plutonic igneous rocks and may be termed: — 

Mica-syeniie-gneiss, — Thifi is a holocrystalline foliated rock char- 
acterized by the almost total absence of quartz, and the presence of 
biotite as the principal ferro-magnesian constituent. 

Orthoclase is the prevailing feldspar in the typical examples, but 
in the one specimen which was examined a plagioclase (oligoclase or 
^bite) was found to constitute nearly 50 per cent of the feldspar 
present in the section. 

. These rocks are undoubtedly the foliated equivalents of the massive 
mica-syenites, which, as is well known, frequently contain a consider- 
able quantity of albite in addition to the orthoclase and biotite. 

///. — Dicrite Gneisses, 

Var, (a) Quartz-mica'dioriie-gneiss, — Macroecopically this rock 
is of a dark -grey abiiost black colour, very evenly foliated, and 
presenting brightly glistening cleavage surfaces. Sometimes very nar- 
row interfoliated bands are more acid in composition, and have a red- 
dish or greyish tinge owing to the presence of a considerable quantity 
of feldspar and quartz, more or less stained by hydrous oxide of iron. 

Both in the field and under the microscope these are seen to merge 
gradually into the more basic varieties of the granite-gneisses, from 
which they differ chiefly in that the orthoclase is replaced by plagio- 
clase as the predominating feldspathic constituent, while hornblende, 
instead of biotite, is present as the principal ferro-magpaesian mineral, 
occurring in considerable quantity even in the most basic phases of 
the rock, while both these minerals are always abundant enough to 
characterize it. The constituent minerals are essentially identical 
with those noticed as present in the more basic types of granije-gneiss, 
differing only in the order of their relative abundance and importance. 
The coloured constituents, such as hornblende, biotite and sphene, 
make up the greater part of the rock, which is relatively much poorer 
in feldspar and quartz, the most important and abundant minerals 
in the granite-gneisses. The essential constituents usually noticed 
are plagioclase, orthoclase, quartz, hornblende and biotite. Microcline 
is verj- often present in subordinate amount. Primary epidote in 
very sharp idiomorphic crystals, embedded chiefly in unaltered biotite, 
and sometimes penetrated by wedge-like crystals of sphene or titanite, 
was frequently noticed. Of the accessory minerals, sphene, apatite 
and zircon are almost invariably present, while pyrite, magnetite, 
limonite, epidote and allanite likewise sometimes occur. These basic 
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bands are undoubtedly integral portions of the same magma from 
which the more usual or prevailing granite-gneiss has solidified. 

Yar, (h) Dioritic Gneiss: Amphtbolite, — It has been thought advis- 
able for the purposes of distinction to use this term ' dioritic gneiss,' 
not as implying any difference in origin, but simply denoting that 
the rock thus classified does not form an integral or highly differen- 
tiated portion of the same magma from which the ordinary gneisses 
have solidified. It frequently occurs interfoliated, and often in dike- 
like forms, evidently representing portions of some pre-existing basic 
irruptive which has undergone excessive crushing and consequent re- 
crystallization, as a result of the subsequent intrusion of the asso- 
cirted gneissic rocks classified as Laurentian. Macroscopically these 
rocks are fine-grained, very dark greenish-grey (almost black) in 
colour, with distinct foliation and schistosity. When broken the 
fresh surfaces show brightly glistening crystals aaid plates of horn- 
blende and mica. The rock examined is composed chiefly of compact 
green trichroic hornblende and plagioclase. As is often the case with 
rocks which have undergone similar extensive recrystallization the 
triclinic feldspar present is very clear and glassy, showing a frequent 
and marked absence of the twinning or pressure lamallae. When these 
are present, however, the extinction-angles shown are those character- 
istic of labradorite,' while some of the unstriated grains may possibly 
represent orthoclase. The quartz present is proportionately very 
subordinate in quantity, and is often with difficulty distinguishable 
from the clear and sharply extingruishing feldspar. The biotite pre- 
sent occurs in intimate association with the hornblende, sometimes 
forming parallel intergrowths with this mineral ; garnet and ilmenite, 
the latter mineral often surrounded by sphene, are likewise present. 
In several instances the same rock was traced directly and continu- 
ously into larger areas of practically unaltered gabbroic or diabasic 
material, of distinctly earlier genesis than the gneiss in which they 
are embedded. 

Minerals of the Gneissic Rocks. 

The minerals observed in the acidic and basic gneissic rocks are the 
following: — 



Quartz 


Epidote 


Apatite 


Ilmenite 


Allanite 


Orthoclase 


Muscovite 


Titanite 


Leucoxene 


Rutile 


Aficrocline 


Chlorite 


Zircon 


Limonite 


Cyanite 


Plagioclaae 


Pyrite 


Garnet 


Zoisite 


braphite 


B4otite 


Oalcite 


Magnetite 


Talc 


FIbrolite 


Hornblende 


Sericlte 


Hematite 


'iourmaline 


Auglte 



Of these the quartz, orthoclase, plagioclase, biotite, hornblende, 
epidote and muscovite may be regarded as essential, and the re- 
mainder eitlier accessory or secondary constituents. 
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Quartz, — This is, in general, a very abundant mineral in the 
gneisses of the district. Only in a few cases were granitic specimens 
observed in which the absence of quartz would lead to their being 
grouped with the syenites. It enters largely into the composition of 
the basic rocks, allying them to the quartz-diorites and quartz-mica- 
diorites. In its general character it does not differ from the ordinary 
granitic variety, but is, of course, much crushed, stretched and 
granulated in those gneisses which have been subjected to intense 
dynamic action. 

It api)ears to fill in the spaces between the feldspar of the rock, 
and, consequently, to have crystallized out of the magma after they 
were formed. This is especially noticeable in many of the basic or 
dioritic gneisses. Distinct crystals of quartz have not been observed 
in the rocks examined, the mineral occurring in the form of irregular 
grains. 

The quartz grains, as usual, always exhibit the effects of dynamic 
action in a much more marked degree than do the feldspars. A 
granophyric intergrowth with feldspar is of very common occurrence. 
Inclusions are frequent. Sometimes the quartz occurs in grains 
scattered through hornblende, the individual grains having no regular 
arrangement or orientation with respect to one another or to their 
host Such a structure has been named ' poikilitic ' by the late Dr. 
George H. Williams.* 

Orthoclase. — ^This is the most abundant of the feldspars which occur 
in these rocks. It \isually forms irregrular grains interlocked with the 
other feldspars and quartz, although in a few instances porphyritic 
individuals occur, which are sometimes twinned. It is seldom quite 
clear and fresh-looking, but \isually turbid in appearance, and more 
or less filled with little scales of sericite and granules and crystals of 
epidote and zoisite, the products of its decomposition. 

In those specimens representing rocks which have evidently been 
subjected to intense dynamic action the orthoclase shows a marked 
tendency to pass into microcline. Inclusions of the other minerals 
present in the rock are of frequent occurrence, and intergrowths with 
triclinic feldspars were also noted. It is often stained with hydrous 
oxides of iron, giving brownish or reddish tints to the rock. In com- 
mon with the other feldspars it has escaped to a large extent the 
results of dynamic action, rocks in which the quartz has been com- 
pletely granulated frequently preserving large grains of the feldspars 
which show only a few cracks and a more or less pronounced undula- 
tory extinction. 

, ■ - - — • 

•On the Use of the Terms Poikilitic and Micropoikilitic in Petrography ; 
JUAimal of Geology, yol. I, Ne. 2. pp. 176-179. 
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Microcline, — This is a very abundant constituent of the granitic 
gneisses, especially of those which have been greatly crushed and 
granulated. Teall has recently announced that the result of his in- 
vestigations of the microcline in the older Deeside (Caimshee) 
granite of the Highlands of Scotland Mend no support to the view 
that microcline may be developed from orthoclase by dynamic or 
any other action, but are in accordance with the theory of Michel, 
Levy and Mallard, that orthoclase is microcline in which the poly- 
synthetic twinning is on a sub-microscopical scale.' 

The constant relationship which exists between the quantity of 
microcline in a given rock and the degree of pressure to which the 
rock has been subjected, as brought out by microscopic examination, 
is of too marked a character to be ignored, and instances may fre- 
quently be observed, where, when a large individual of orthoclase has 
been peripherally granulated, the fragments detached from the parent 
individual show to perfection the typical cross-hatching of microcline, 
whilst the centre is quite free from striations and exhibits the ordi- 
nary characters of orthoclase. There is not, in such instances, a 
gradual transition from one structure to the other, the cross-hatching 
in the detached bit of granulated material next to the parent indi- 
vidual terminating as abruptly against the fractures which separate 
them from it as do the strice induced by pressure in a plagioclase indi- 
vidual against cracks traversing the crystal. Where evidences of 
pressure are unmistakably present, but fracturing has not actually 
taken place, the gradation may be seen from the normal orthoclase, 
through a ' moire structure ' to the typical cross-hatching. Plato TV,, 
Figs. 2 and 3. 

Thus, whether microcline and orthoclase be identical or dimorphous, 
(a question which cannot be discussed here) the scarcity of the 
former in unaltered rocks, and its marked abundance in those which 
have been subjected to pressure, together with the peculiar manner 
in which it has been observed to occur in individual instances men- 
tioned above, seems to prove rather conclusively that microcline struc- 
ture at least can be, and is, produced in the feldspar now known as 
orthoclase and not showing that structure as the result of pressure. 
It seems, too, reasonable to suppose that, if orthoclase be microcline 
with a sub-microscopic twinned structure, we should find various 
gradations in the same section from the microscopically invisible 
structure, through exceedingly fine striation, to the distinctly visible 
and sometimes quite coarse structure characterizing what we call 
microcline. 

Instead of this we find that when a crystal which we call ortho- 
clase is subjected to pressure a peculiar wavy structure appears in 
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it, analogous to the strain shadows of quartz as seen in the thin sec- 
tion; the grain or crystal, when carefully examined under the micro- 
scope, being evidently under strain and undergoing deformation. This 
wavy structure gradually merges into the typical cross-hatched one. 
In fact many of the arguments advanced and facts cited in favour 
of the theory that microcline and orthoclase are identical seem to 
point strongly to the conclusion that this is not the case, but that 
microcline represents a re-arrangement of the orthoclase molecule 
induced by pressure. 

Cases where areas of feldspar with typical microcline structure 
occur, included in unaltered and uncrushed orthoclase individuals, 
may be regarded as analogous to intergrowths of the ordinary triclinic 
and monoclinic feldspars. 

Plagioclase, — ^In the granitic and syenitic gneisses plagioclase is 
tolerably abundant, in the case of the mica-syenite-gneiss from Cross 
lake constituting nearly one-half of the feldspar present. No direct 
chemical determinations have been made, but when the angles of 
extinction have been measured these indicate that the feldepar is 
either an oligoclase or an andesite. 

As a general rule the proportion of the plagioclase present in- 
creases with the basicity of the rock, and it, of course, predominates 
in the diorite-gneisses of the region. In these rocks it is, apparently, 
chiefly a labradorite. It. is usually well twinned, this twinning being 
due to pressure in many cases. 

Alteration to calcite was frequently obser^, also typical saussuri- 
tization of the more basic varieties, with formation of zoisite, epidote 
and sericite. Poikilitic and micropoikilitic structures are some- 
times seen. 

In some of the basic gneisses which may possibly have resulted 
from the metamorphoeis of a basic irruptive the feldspar is frequently 
very dear and glassy, with numerous unstriated grains which are, 
however, probably plagioclase. It is somewhat difficult, in such cases, 
t-o distinguish between the glassy feldspar and the quartz. 

Biotite, — This is by far the most abundant ferro-magnesian consti- 
tuent of the granitic and syenitic gneisses, and also enters quite 
freely into the composition of the basic varieties. The primary biotite 
occurs in two forms, as large broad plates aggregated together, and 
as isolated smaller plates having a general parallel arrangement in 
the rock. 

Crystals with perfect crystallographic boundaries were not observed. 
Mechanical deformations of the plates are well seen in rocks which 
show the general efFects of dynamic action. 
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In most inatances it is remarkably fresh and is intimately asso- 
ciated with epidote, large, fresh, isolated crystals of which are fre- 
quently enclosed in the unaltered biotite. In colour it is usually a 
deep reddish-brown, in some cases inclining to a copper-red, and is 
very strongly pleochroic, from pale straw-yellow to a deep reddish- 
brown. When more or less altered to chlorite it assumes various tints 
of green. 

Occasionally, in the homblende-granite-gneisses and diorite-gneisses, 
it is intimately associated with the hornblende. In those rocks which 
contain both micas the biotite and muscovite occur intergrown with 
each other, the plates of each variety being sharply defined. 

Frequently, however, by a leaching-out process, the iron has been 
so far removed from the biotite as to cause it to assume a very light 
colour; indeed in some sections it is difficult to determine whether 
certain individuals are to be regarded as bleached biotite or as original 
muscovite. 

In addition to the biotite, which is of undoubted primary origin, 
little scales of secondary biotite may often be observed developed along 
shear-planes in certain of the greatly crushed and stretched gneisses. 
The biotite holds numerous inclusions of apatite, zircon, &c, which 
are commonly surrounded by dark, pleochroic halos. 

Hornblende . — This api)ears to be a comparatively rare mineral in 
those granitic and syenitic gneisses which have been examined from 
this region. In two instances it is tolerably abundant, but in most 
cases where it has been ^served only one or two minute grains could 
be detected in a single thin section of the rock. 

In the basic or dioritic gneisses it is, of course, a very abimdant 
mineral. In these rocks it occurs as the compact variety chiefly, 
actinolitic forms being rare. It forms, as a general rule, rather 
irregular individuals aggregated together, although occasionally some 
may be seen having well defined crystallographic boundaries. 

It possesses good cleavage and is very strongly pleochroic. The 
absorption is usually r > b > a generally n = greenish yellow^ h 
=dark yellowish green, and c =deep bluish-green. Twinning is a 
common feature of the mineral. 

The hornblende is always intimately associated with the biotite and 
epidote when these latter minerals are present in the rock. In several 
instances the extinction angle was measured and found to vary from 
I7r to 19^ 

Inclusions of feldspar, quartz, zircon, apatite, titanite, &c, are very 
common and are frequently arranged in such a manner as to give to 
the hornblende-gneiss a typical micropoikilitic structure. Plate IL, 
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Fig. 1. As in the case of the biotite the inclusions of apatite and 
zircon are often surrounded by well defined pleochroic halos. Alter- 
ation to chloritic and epidotic material was observed, accompanied 
by the deposition of carbonates. 

No instances of augite cores occurring in the hornblende were 
noticed, nor any direct evidence of the latter mineral having origin- 
ated from the former; although in some few instances this might be 
suspected from the fact that the interior of the crystal is of a paler 
colour than the exterior jwrtion. 

Epidote. — ^Next to the biotite this is by far the most abundant of 
the coloured constituents of the granitic gneisses, and it also enters 
largely into the composition of the more basic hornblendic ones. In 
addition to the ordinary* occurrence of the epidote as an alteration 
product we have also the strongest evidence that it exists in a large 
number of cases as an original and important constituent of the rock 
mass. 

The manner in which the perfectly fresh crystals possessing 
sharply defined outlines occur, enclosed by wholly unaltered biotite 
in rocks which have been subjected to only a slight degree of pressure, 
admits of no reasonable doubt as to their primary nature. An inspec- 
tion of the accompanying plate, (Plate IT., Fig. 2), will bring this 
point out very clearly. The mineral is usually of a bright yellow 
colour, very strongly pleochroic, and possessing the usual high relief 
and brilKant polarization colours, except in sections parallel to the 
orthopinacoid, which exhibit bluish and yellowish tints between 
crossed nicols. It occurs both in crystals and irregular grains, the 
former often having, as already stated, very sharply defined outlines. 

The corrosion phenomena noted by Dr. Adams in epidote from the 
Yukon river* are shown to perfection in some of the individuals. The 
crystal sections are usually bounded by the prism planes M, r, and T. 
Qood cleavages were observed parallel to M and T, the angle between 
them being about 116°. 

Twins are of common occurrence. The crystals occasionally contain 
cores of a pleochroic brownish substance which is probably allanite, 
but no thoroughly typical examples of that mineral were detected. 

Nondescript cores, which may represent augite surrounded by 
rims of epidote, were oocauionally seen in the thin sections. Secon- 
dary epidote frequently occurs in the groundmass of the more altered 
rocks, associated with chlorite, as the result of the mutual reaction of 
the feldspars and bisilicates. It also forms small crystals and gra- 
nules in the decomposing feldspars, together with zoisite, sericite and 

H^an. Rec. Sc. vol. IV., pp. 344-368. 1890-91. also Annual Report Geol. Surv. 
Can., vol. m. (N.B.), Part I, Appendix V (N.B.), p. 287 B., 1887-88. 
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carbonates, as one of the products of their saussuritization. Many 
cases occur in highly granulated rocks where it is almost impossible 
to say what is primary and what secondary epidote. Frequently, 
however, in rocks which have suflFered extreme crushing and are 
filled with secondary epidote granules, large epidotes may be observed 
broken and faulted like the other constituents, proving that th^ 
existed before the rock was subjected to the dynamic action. 

Muscovite, — Both primary and secondary muscovite occur in these 
gneisses, and it is often difficult in a particular instance to deter- 
mine to which of these two classes the mica is to be referred. Fre- 
quently broad fresh laminse of muscovite are intimately intergrown 
with deep-brown fresh biotite, and in such cases are undoubtedly of 
primary origin. 

The variety of the mineral referred to here is muscovite proper, 
occurring in broad plates or laminse, as distinguished from the fine 
scales of sericite resulting from the alteration of plagioclase, &c. It 
possesses the usual bright polarization colours and other physical 
characters common to the si>ecies, and no unusual features were 
observed in the specimens examined. 

Chlorite, — (Taken as a general group name). — This is the common 
alteration product of the biotite and hornblende of these rocks. It 
polarizes in the usual dull bluish tints. 

Many of the gneisses owe their green colour to this mineral, which 
gives them a very deceptive appearance, acid granitic rocks very often 
closely resembling, at first sight, some massive altered basic irruptive* 

Pyrite, — ^Is of common occurrence in all the gneisses, particularly 
in the more basic ones. The red and brown oxides of iron which so 
frequently stain the rocks can often be traced to this source. 

Calcite, — This mineral is abundant where alteration of soda-lime 
feldspar has proceeded to any extent. In such cases it forms large, 
irregular, brilliantly polarizing patches throughout the thin section. 

Its abundance in some specimens, e, g., in the hornblende-granite- 
gneiss from the south end of Opimika narrows, is rather remarkable, 
as this rock does not seem to have been greatly altered. In such 
instances it may possibly be of primary origin. 

Sericite, — This is an abundant product of the saussuritization of 
the feldspars, forming fine, brilliantly polarizing scales, intimately 
associated with zoisite, calcite, 4e. Some of the material referred to 
as sericite in the description of these rod^s may possibly be talc, 
as it is difficult to distinguish between these two minerals under the 
microscope. 
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Apatite. — This mineral is of frequent occurrenoe in the acidic and 
basic gneisses. It is mostly in the form of stout and short or long 
and slender prisms, but gnrains with extremely irregular and more or 
less rounded outlines also occur. The large stout prisms are 
especially characteristic of the diorite-gneisses. 

Titanite (Sphene). — ^Remarkable crystals of this mineral were ob- 
served in some of the rocks examined. They are of unusually large 
size, deep clove-brown in colour, and intensely pleochroic, and, as is 
usual in such dark-coloured varieties, exhibit their brilliant inter- 
ference colours to perfection. Twinning was frequently observed. 

The mineral is especially abundant in those rocks in whose com- 
I)Osition hornblende occupies a prominent place. It occurs in irregular 
grains of varying size, as well as in the well formed crystals just 
mentioned. Little crystals were observed penetrating the epidote 
crystals and also included in hornblende and biotite. It frequently 
forms fine-grained granular aggregates of considerable size, and is 
present in nearly all the rocks described, both basic and acidic. 

Zircon. — This mineral is also of widespread occurrence in the 
gneisses. The crystals are usually well developed, and often of large 
size. When embedded in the biotite or hornblende it is usually sur- 
rounded by a pleochroic halo. 

Garnet. — This is by no means as abundant a constituent of the 
gneissic rocks of this region as was formerly supposed, although in 
certain localities it is extremely plentiful. It occurs in the granitite- 
gneiss containing cyanite, and also in several of the more or less 
altered basic-gneissic hornblende rocks. It is usually in fresh irregu- 
lar grains and aggregates, frequently of large size, much fractured, 
and of a light pinkish colour in thin sections. The optical anomalies 
which have elsewhere been frequently noted were not observed in the 
present instances, all the grains appearing to be completely isotropic 
Distinct crystals were very rarely seen. 

Magnetite, — As stated elsewhere the scarcity of iron ore in the 
granitic gneisses is a remarkable feature in their composition. In a 
few instances isolated g^rains were tested and found to be magnetic. 

Hematite. — This is frequently present in the form of thin plates 
with hexagonal outlines, and in irregular scales. It is often developed 
along the cleavage planes of the biotite. 

Ilmenite. — Generally speaking this is the iron ore which is present 
in the diorite-gneisses, and is almost invariably accompanied by its 
alternation product, leucoxene. It may be regarded as one of the 
essential ingredients of these rocks. The peculiar brownish tints so 
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often seen in the pla^rioclase are probably very often due to dust-like 
particles of this mineral included in them. 

L&ucoxene, — This is always an alteration product of titanic iron 
ores or rutile. The grains of ilmenite are sometimes completely re- 
placed by whitish or yellowish almost opaque masses of this mineraL 
A peculiar cross-hatched structure was sometimes observed, probably 
due to sagenitic growth of rutile which previously existed in the 
ilmenite individual from which the leucoxene was derived. 

Limonite. — The irregular deei>-brown stains which frequently per- 
meate the various minerals, especially the feldspars, are probably in 
most cases due to the presence of this mineraL 

Zoiaite. — Accompanies epidote as the result of saussuritization of 
the feldspars, usually in quite small individuals which present no 
unusual features. 

Talc, — ^In a few of the more squeezed and altered gneisses scales 
were observed which seem to correspond in their general characters 
with this species, as distinguished from sericite, but it is difficult to 
discriminate between these two minerals. 

Tourmaline, — Two or three colunmar strongly pleochroic indi- 
viduals of this mineral were observed in one of the gneisses examined. 

Allanite, — ^Whilst not particularly abundant many good examples 
of this mineral were observed, more especially in those granite- 
gneisses in which idiomorphic primary epidotes are plentiful. It 
occurs in the reddish-brown pleochroic individuals in the centres of 
epidote crystals with which it is in parallel orientation. These occur- 
rences are of precisely similar character to those described by Hobbs 
in the Maryland granites. 

Rutile. — This mineral was observed in a few instances in the form 
of very minute, slender needles penetrating the biotite. 

Uyaniie. — Occurs in rather short flat-bladed crystals, which rarely 
show sharply defined faces in the prism zone, commonly forming 
irregular columnar individuals. A few of the smaller crystals show 
terminations, but with very rough faces. 

The colour is usually light-bluish or greenish, but occasional 
crystals show a deep blue centre with a white margin. Some indi- 
viduals measure half an inch across and an inch in length. It is best 
developed in those jwrtions of the rock which are free from biotite, 
and consequently of a lighter colour. In the darker portions of the 
rock it is frequently intergrown with the biotite. The individuals 
are often bent and hold many inclusions, particularly of pyrite, 
biotite, quartz and graphite. 
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Under the microscope the sections are transparent and generally 
colourless, but i>atches of a light-blue colour occur here and there. 
These patches exhibit a pleochroism (light-blue to colourless) which 
is not noticeable in the colourless portions of the crystals. The 
cleavage i>aral]el to M and T does not traverse the entire section as a 
rule. In longitudinal sections the i>arting i>arallel to P is also clearly 
shown. As is invariably the case the cyanite is accompanied by 
garnet. 

Chraphite. — ^This mineral occurs in some quantity in the cyanite- 
gneiss in the form of irregular flakes, rarely with rude hexagonal 
outlines. A few flakes were observed to be nearly a quarter of an 
inch in diameter. 

FibrolUe. — Only a few specimens of the cyanite-gneiss were col- 
lected from the cuttings on the Canadian 'Pacific railway in the 
vicinity of Les Erables rapids and Snake cre^, on the Ottawa river, 
and these show no fibrolite, but it is almost certain that this mineral, 
which accompanies the qyanite in the similar rock from near Wana- 
pitei station, will be foimd associated with it in the area. 

Augite. — This mineral, as elsewhere noted, is almost, if not entirely, 
absent from those gneisses which have been microscopically examined. 
In certain specimens a few skeleton forms, entirely filled with altera- 
tion products, were observed, which may originally have been pyro- 
xene, but this is by no means proved. The hornblende was carefully 
examined to see if there were any traces of psrroxene cores in it, but 
no certain evidence of this was obtained, although in some cases it 
was observed that the exterior of the hornblende individual was of a 
darker colour than the omtral portion. 

GRENVILLE RERIE8. 

The name Grenville Series was the distinctive title applied in 
1868* by Sir William Logan to the series of crystalline rocks so 
extensively and well exposed in the region on the north side of the 
Ottawa in the vicinity of the Augmentation and village of Grenville. 
These were referred to as Middle Laurentian and supposed to con- 
formably overlie the Lower Laurentian or Fundamental Gneiss. The 
rocks thus classified comprise a great variety of gneisses with which 
are associated considerable volumes of crystalline limestone, and a 
detailed map was published showing the distribution of the com- 
ponent bands.* Many reasons were adduced as evidence for regarding 
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the whole series as greatly metamorphosed sedimentary strata. These 
proofs had reference chiefly to the banded or foliated character of 
many of the composing masses, believed to represent the surviving 
traces of the parallelism due to original sedimentation, the presence 
of large and important beds of limestone, together with the occur- 
rence , in some of these bands of forms described as representing 
organisms of low type. Subsequent examination in the field, supple- 
mented by the detailed petrographical studies rendered i)ossible by 
the recent perfection of the microscopic methods of research, have, 
however, revealed the fact that while certain of the fine-grained, 
light-greyish, rusty-weathering gneusses are closely allied in structure 
and composition to ordinary shale or slate, other rocks, representing a 
very much greater volume of the whole series, are undoubtedly the 
foliated equivalents of the ordinary plutonic irruptives.f 

In the area covered by the accompanying map-sheets the line of 
subdivision between what has usually been regarded as Lower Lauren- 
tian and the Grenville Series was described by Sir William Logan, 
in 1844, as occurring somewhere in the vicinity of the Mattawa 
river. The supposed line of boundary was based on the occurrence at 
certain points of isolated masses of crystalline limestone, but these 
have since been found to be in intimate association with rocks which 
are believed, with some confidence, to be the foliated equivalents of 
ordinary granites and diorites. 

Li the area under description only one very limited occurrence of 
the fine-grained and evenly banded light-greyish gneisses usually 
associated with the Grenville series was noticed, consisting of a small 
band interfoliated with the ordinary reddish granite-gneisses, a little 
over two miles east of Rutherglen station on the Canadian Pacific 
railway. The strike of this band is about N. 20** W., with a dip to 
the northeast at a high angle. The hand specimen represents a fine- 
grained evenly foliated, rusty-weathering, greyish, graphitic grneiss. 
Under the microscope it is a fine-grained admixture of interlocking 
grains of feldspar, quartz, and a rather pale-coloured bleached biotite, 
together with smaller quantities of pyrite, graphite, rutile, and a 
mineral closely resembling zoisite in minute crystals, arranged in 
nests composed of aggregates of crystals and crystal fragments run- 
ning parallel with the foliation. The rock has evidently been sub- 
jected to intense and long continued dynamic action, the foliation 
being pronounced, while the recrystallization has been so complete as 
to mask much of its original structure. It bears a marked micro- 
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ficopical as well as macroscopical resemblance to the sillimanite 
cnaeisses described by Dr. Adams.* 

The moat important band of crystaDine limestone noticed in the 
whole district occurs at the foot of Lake Talon, an important expan- 
sion of the Mattawa nver. The presence of this band was first noted 
by Bigsbyt in 1820, and later in 1844 by Logan. Dr. Bell, in 1870, 
also gave a short description of its mode of oocurrcnce.t The rock 
coDSists of whitish cryetalliae limestone with smelf thickly dissemin' 
ated specks and patches of ^een serpentine. It is first noticed on the 
south Bide of the lake a short distance above the outlet, occupying the 
points along the shore, while the maasiTe reddish granitite-gneiaa rises 
into rounded hills behind. The limestone, as far as can be ascer- 
tained on account of the massive texture of the gneiss, occurs as an 
interfoliation, dipping S. 8° E. < 26. Farther down towards the 
chute the rock contains a good deal of serpentine in addition to some 
Either impurities, and occurs seemingly as a large irregular rounded 
patch in the gneiss. At the narrows, a short distance above the Talon 
chute, tbe contact between the crystalline limestone and massive 
rather indistinctly foliated red granita-gneisa is well shown, the former 
dipping ST. 74° E. < 20° while the latter, with a nearly east-and-west 
strike, overtops or fiows over the mass of the crystalline limestone, 
the indistinct foliation of the gneiss conforming in general with the 
line of junction between the two rocks. See Fig, 1, 

Fig. 1. 




At the Talon chute there are two channels by which the lake dis- 
charges into the gorge below. The largest of these channels is 
situated near the north side, while the southern one has been ezca- 
Tated along a band of ophlcalcit«, seventy feet in thicknees, inter- 
calated with the gneiss and dipping in a southerly direction < 26°. 

•AnauBl Report, Ckol. Surv. Can., vol. Vin. <N,S.), Part J. 

tShoe and C*aoe. vol. I. LondOD. 18E0. 

Jlteport of ProsresB, Geol Surv. Can,, 1878-77, p. 2W. 
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Smaller bands and patches of crystalline limestone likewise occur 
on three of the Manitou group of islands in the eastern portion of 
Lake Nipissing. On the west side of the most southerly of these 
islands beds of a beautiful light salmon-pink crystalline limestone 
occur, containing radiating crystallizations of dark-green hornblende, 
black biotite, and yellowish-green epidote. The strike is about N. 
80° E. and the angle of dip is about 65°. This is associated with the 
prevailing rather fine-grained dark-reddish and green granitite-gneiss. 

On the east side of the Great Manitou island (Newman island), a 
few chains south of the northeast point, there is a layer or bed of 
pinkish limestone, weathering yellow, reddish and greyish. The 
strike of the dark-red and green granitite-gneiss is about S. 60° E. 
and the dip southeast < 45°. On the west side of the most easterly 
of the Manitou islands, about the centre of the island, beds and 
patches of pinkish and whitish limestone are embedded in the dark-red 
and green granitite which has a strike of S. 5° E. and a dip to the 
east <45°. 

HURONIAN. 

The name Huronian was adopted by Sir William Logan and Dr. 
T. Sterry Hunt in 1865* to include the clastic rocks believed to 
overlie the Laurentian gneisses in the districts adjacent to Lakes 
Huron and Superior. 

The area included by the present report exhibits large tracts of 
country underlain by pyroclastic and epiclastic rocks identical in 
lithological character with those described as Huronian by Murray in 
1866. It forms, in fact, the northeasterly extension of the same belt, 
which has been traced with practical continuity from what is gen- 
erally termed the ' typical ' area on the north shore of Lake Huron. 
The inclusion of these rocks under the name 'Algonkain,' shows a 
tendency on the part of some geologists to revert to the erroneous 
grouping of Huronian, Animike and Keweenawan as integral jwr- 
tions of a single system or series of formations, in spite of the pro- 
nounced haitus known even then to exist, though i)erhaps not appre- 
ciated to its full extent by Sir William Logan. As has been pointed 
out by Dr. Dawson t and others, the proposed use of the term 
Algonkian in the same extended sense is both unnecessary and mis- 
leading, and it should therefore be deprecated. Its adoption disre- 
gards not only the zealous and accurate work of many trained ob- 
servers over extended areas characterized by the presence of these 

•Esquisse G^oligique du CaDada. Paris, 1865, p. 29. 

tPresidential Address to the Geological Section, B.A.A.S., Toronto meeting. 
1897. 
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ArduBan rocks, but would also supplant a useful and well known 
term, of which the priority remains unquestioned, by a name which 
is at once needless and indefinite. No attempt has been made to cor- 
relate the rocks here described as Huronian with certain series or 
groups which have been lately and ably reported upon under the new 
conditions since the use of the microscope has made an accurate des- 
cription of the various component rock masses not only possible but 
imperative. It is also regarded as premature as yet to anticipate the 
results of further and more complete microscopical and stratigraph- 
ical examinations of the Huronian, Grenville, Hastings, Keewatin 
and Coutchiching series. 

The Huronian rocks, which are extensively and widely developed in 
the northwestern part of the region under description, naturally 
admit of a three-fold sub-division, the component members following 
one another in undisturbed succession, each showing a gradual and 
perfect transition upward into the succeeding member. The rocks 
occur for ihe most part in slightly undulating anticlinal and syn- 
clinal folds, except in the vicinity of certain large irruptive masses, 
where considerable disturbance as well as alteration is found as a 
result of their intrusion. At the base of the series is a breccia-con- 
glomerate, containing pebbles and fragments, often angular, though 
usually subangular or rounded in outline, of granitite diabase, dio- 
rite, etc., embedded in a matrix comx)08ed of the same materials in a 
finer state of division, while the more minute interstices are filled up 
with scales and fiakes of chlorite and sericite. Where this matrix 
forms a considerable portion of the rock the abundance of these de- 
composition products gives a prevailing dark-green colour to the 
whole mass. This rock has in previous reports been referred to as 
' slate conglomerate ' or * chloritic slate conglomerate,' a name first 
proposed and used by Logan.* This coarse fragmental rock passes 
upward into a dark greenish-grey gr^ywack6 or feldspathic sandstone, 
in which few if any fragments are macroscopically apparent. This 
in turn merges above into an exceedingly compact and fine-grained 
rock of essentially similar composition, which gradually assumes a 
banded and slaty character, the planes of cleavage, when present, 
corresponding in most instances with the evidences of original sedi- 
mentation as revealed by the colour stripings. Superimposed upon 
these, usually without any sharp line of division, although at times 
there is an abrupt change, is a quartzite-grit, made up chiefly of 
fragments of granitic quartz with some of feldspar, all usually more 
or less rounded and continued in a feldspathic matrix, now largely 
altered to yellowish-green sericite. 



•Report of ProKress, Geol. Surv. Cen., 1845-46, p. 67. 
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The rock is generally yellowish-green in colour owing to the abund- 
ance of sericite, the scales of which are often macroscopically appar- 
ent in the matrix. On this account it has been usual to refer to the 
rock as a sea-green quartzite. Occasionally it is of a flesh-red colour, 
when it is with difficulty distinguished from ordinary granite. It 
occurs in massive much jointed beds, the stratification at times bein^ 
shown only by a parallel disposition of certain coarser or conglomer- 
atic bands. It is occasionally fine-grained but usually approaches the 
character of a grit or fine conglomerate. 

Until very recently it was a matter of general belief, based on pre- 
vious descriptions and reports, that the source of such clastic ma- 
terial was to be traced to the breaking down of the gneissic or foliat- 
ed crystalline rocks usually classified as Lower Laurentian. The 
writers repeatedly insisted that gneissic pebbles, distinctly referable 
to the Laurentian, formed the most abundant coarse fragmentary 
me^'erial in the basal beds of the Huronian. Later geological re- 
search in this and neighbouring Archsean areas has shown, however, 
that such statements are largely erroneous, as foliated fragments are 
only very occasionally represented and in most cases are entirely 
absent, while those of a somewnat coarse-grained aplitic granite 
make up the greater portion of many of these conglomeratic rock 
masses. The examination likewise of the line of junction between the 
gneisses and the granites constituting the Laurentian of this dis- 
trict on the one hand, and the breccia-conglomerates and slates of 
the Huronian on the other, has shown that the former were in a 
plastic or softened condition after the hardening of the Huronian 
sediments.* 

Most geologists were inclined, despite these opposing facts, to be- 
lieve that the Laurentian gneisses and granites constituted the 
original floor or basement upon which the Huronian sediments were 
dei)osited and from which their material was derived. The present 
attitude of these rocks, moreover, was explained as due to the insta- 
bility of the earth's first-formed crust allowing and favouring a 
settlement of any overlying clastic material, accompanied as it must 
have been by frequent and repeated upwellings of the molten magma 
from beneath. These imsettled conditions were further accentuated 
by extensive fracturing and crumpling as a result of the earth's 
secular refrigeration, all combining to bring about the conditions and 
phenomena now witnessed along the line of junction between the 
Laurentian and Huronian rocks. 

Careful search has been made for localities in which the underly- 



*Vide ante, also American Geologist, July, 1S90. pp. 19-32. Bull. Geol. Soc. 
Am., vol. IV.. pp. 313-332. 
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ing basement might have escaped this seemingly wide-spread disturb- 
ance, but apparently in vain. Pumpelly and Van Hise* have des- 
cribed what they have called a basal conglomerate reposing upon a 
fundamental complex of crystalline schists and granite, as exhibited 
on two small islands near the north shore of Lake Huron, a short 
distance east of Thessalon, Ontario. A difference of opinion, how- 
ever, exists concerning the interpretation of this section, and the fact 
that the granite from which the pebbles in the conglomerate are be- 
lieved to have been derived pierces and alters the slaty rock overlying 
the conglomerate, seems to show clearly that the correlation of this 
granite with that constituting the pebbles in the conglomerate is de- 
cidedly at fault.f 

In spite, however, of the generally irruptive character of the line of 
junction between the Laurentian and Huronian, it was confidently 
anticipated by even those who believed in the intrusive character of 
the Laurentian gneisses that in some place an undiflturbed contact 
would be ultimately found. The detailed geological examination of 
the region to the northeast of Lake Huron, carried on for the last 
ten years by the author of this report, has f urnidied abundant proofs 
of the pyroclastic character of the rocks composing the two lower 
members of the Huronian. The breccia-conglomerate, greywacke-and 
slates evidently represented the graded forms resulting from the con- 
solidation of volcanic ejectamenta showered out and spread upon the 
bottom of a shallow ocean, and there somewhat rounded and other- 
wise modified as a result of aqueous action. In many cases, however, 
these rocks are so intimately associated with materials resulting from 
processes of ordinary aqueous erosion and deposition, that, in most 
instances, it is extremely difficult if not impossible to make a separa- 
tion. The fragments contained in the breccia-conglomerate are, as 
has been shown, comi)08ed of rocks of igneous or plutonic origin and 
in no way distinctly referable to any Laurentian strata now exposed 
at the earth's surface in the same area, while the frequent intimate 
association of this coarse fragmental rock with large masses of dia- 
base, gabbro and granitite, cannot be regarded as merely accidental. 
The earlier part of the Huronian period in this district was evidently 
a time of intense and long continued volcanic activity, and the great- 
er i)ortion of the rocks representing this lapse of time are pyroclastic 
in character. 

True sedimentation on a large scale seems only to have been usher- 
ed in towards the close of the period, and the quartzite-grits and con- 

•Am. Journ. Scl.. III. vol. XLIH, pp. 224-232, March, 1892 ; also HI. vol. 
XXXIV, 1887. pp. 207-216. 

tAm. Journ. Sci., III. vol. XLIV., 1892, pp. 236-239 ; also Bull. Geol. Soc. Am. 
.vol. IV.. pp. 330-832. 
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glomerates prevailing towards the summit of the seriee are very 
typical examples of epiclastic material. 

. The relations found to exist between this arkose and an underlying 
fundamental biotite-granite or granitite, as exi>osed on either side of 
Lake Timiskaming in the vicinity of Baie des Peres, indicate its deri- 
vation to be a result of the disintegration and degradation in situ of 
the underlying granite, showing a gradual and uninterrupted passage 
outward and upward from the parent mass. The nature and import 
of this passage was the subject of an illustrated paper prepared by 
the author and Mr. W. F. Ferrier, and presented at the Toronto meet- 
ing of the British Association for the Advancement of Science in 
August 1897.* A short resume of the interesting phenomena ob- 
served has already api)eared in the Geological Magazine^f but the de- 
tails, not only of the field relations of these rock masses but also of 
the petrographical examinations, will be found in that i>ortion of this 
report dealing with the geological description of Lake Timiskaming. 
The relations between this granite and arkose are of rather unusual 
scientific interest, showing as they do the pre-Huronian existence of 
a basement or floor upon which these sediments were laid down and 
which in this i)ortion at least has escaped the movements to which the 
Laurentian gneisses have been subjected. 

The petrogrraphical studies undertaken with the object of determin- 
ing the origin, composition and minute structures of the various rock 
masses making up the bulk of the Huronian have been so numerous 
and detailed that it is impossible in the present report to give at 
length the description of each separate slide, especially as many of 
these prepared from specimens obtained at widely separated localities 
were afterwards ascertained to represent rocks presenting no essential 
points of difference. It will, therefore, doubtless be found sufficient to 
give a general description of each of the three members constituting 
the Huronian, at the same time pointing out the nature of the transi- 
tional sequence so frequently witnessed from one rock to the other. 

Breccia- conglomerate. 

The rock thus designated is identical with the ' slate conglomerate ' 
or * chloritic slate conglomerate ' of the earlier reports of the Survey, 
described by Logan as following the Laurentian orthoclase-gneiss on 
Lake Timiskaming. The new name as proposed is preferred, as it 
indicates at once what is now confidently believed to be the true 

*0n the Relations and Structures of certain Granites and Associated Ar- 
koses on Lake Timiskaming, Canada, Rep. B.A.A.S.. Toronto. 1897. pp. 656-6G0. 

tGeol, Mag., New Series, Decade IV., vol. V.. No. 1, pp. 39-41, January, 
1896. 
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nature and origin of the large and important rock masses to which it 
is applied. This rock, especially where the finer matrix is ahundant, 
is usually of a dark-greenish or greenish-grey colour, the colour deep- 
ening in proportion to the quantity of the greenish decomposition 
products which may have been developed. The immediate outer coat- 
ing weathers from yellow through brown* to almost black, although 
certain surfaces not exxx)sed to the continued action of the atmos- 
phere retain a light olive-green appearance. Beneath this dark outer 
surface is a layer, usually about one-eighth of an inch in thickness, 
composed of pale-yellowish decomposed material which evidently re- 
presents the usual saussuritio products resulting from the alteration 
of the large quantity of feldspar present in the rock. As a rule the 
rock is extremely massive, showing little or no evidence of lamination 
or stratification, while the coarser fragmental material is arranged 
in such a heterogeneous manner that it is exceedingly difficult to 
ascertain with any degree of certainty either the angle or direction of 
dip. Sometimes, however, it has a slaty or foliated structure as a re- 
sult of pressure, and this is in most caees the only structural feature 
discernible. These planes, which evidence intense and long con- 
tinued pressure, are inclined usually at very high angles, the strike 
corresi)onding in direction with the line of outcrop of neighbouring 
intrusive masses, while the irregular curving lines of foliation pro- 
duced by the unequal resistance to pressure simulate in a most mark- 
ed manner the uneven lamination resulting from original bedding. 
It is, therefore, not surprising that in many descriptions of exposures 
of similar rocks such a structure has been repeatedly mistaken for 
stratification, the descriptions asserting the frequent and usual highly 
tilted character of these rocks. 

Although the slaty cleavage, especially in the upper portion of this 
Tock, occasionally corresponds with the original stratification, there 
is BO necessary connexion between the two. The hardness of this 
TOck varies widely, the least altered or more quartzose varieties being 
exceedingly hard, while those exposures in which a large amount of 
chlorite and other greenish decomposition products have been devel- 
oped are so soft that they can be readily scratched. Both as a massive 
rock, and in its more imperfect forms of slaty structure, it exhibits 
the character of a conglomerate, carrying fragments of various irrup- 
tive material which vary in size from the smallest pebble to some 
boulders a foot or even more in diameter. In some localities the 
rock is so full of these fragments that very little of the finer inter- 
stitial matrix is apparent, while in other places only an occasional 
one is found. Usually the fragments are more or less perfectly 
rounded; often they are subangular, while in some outcrops these 
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larger individuals present sharp and often re-entering angles. The 
breccia-conglomerate presents all the characteristics usually assigned 
to a rock resulting from the consolidation of an ordinary littoral 
deposit derived from the breaking down of an area of irruptive rocks 
of both acidic and basic composition. The wide area, however, over 
which the rock is distribttted, the composition and outline of many 
of the larger individuals, as well rs the frequent intimate association 
with large masses of diabasic and gabbroic rocks, are incompatible 
with such an interpretation of the manner of its formation. 

It is often exceedingly difficult to distin^ish between true con- 
glomerates or those representing the solidification of extremely local 
shore deposits and agglomerate-breccias which may have a much 
more widespread distribution, but in some instances the most typical 
conglomerate phase, containing jwrfectly rounded and seemingly 
waterwom fragments, has been traced directly and continuously into 
areas in immediate conjujiction with the parent masses where the 
contained fragments show no sign whatever of aqueous abrasion, the 
rock being a typical breccia. Many of the fragment?, moreover, are 
composed of material which has :>robably been derived from beneath 
as a direct result of violent explosive action, as they cannot i)0ssibly 
be connected with any rock present p.t the surface in the region ad- 
jacent to these exposures. 

The finer-grained iwrtion, or matrix, of the least altered phase of 
this rock, possesses a rather typical clastic structure, although many 
of the fragments are often so irregular and angular in outline as to 
indicate clearly that they have not suffered the rounding or tritur- 
ation to the extent that ordinary elastics of this kind exhibit. The 
rock is seen to consist mainly of granitic debris, the majority of the 
fragments being simple minerals; although coarser phases show oc- 
casional composite rock individuals. The minerals usually noticed 
are orthoclase, plagioclase, and more rarely microcline, embedded in 
a still finer-grained ground-mass of these same constituents, together 
with chlorite, sericite, epidote and zoisite, and occasional granules 
and broken crystals of zircon, sphene and apatite. Biotite and more 
rarely hornblende, both largely altered to chlorite, may also be some- 
times distinguished, but fresh individuals belonging to these species 
are rather uncommon. Pyrite is a very frequent and often extremely 
abundant constituent, distributed through the rock in irregular grains 
and masses, but sometimes also in brilliant and well striated cubes. 
In many instances it may be noticed in various stages of its decom- 
position to hydrated oxide of iron or limonite. Ilmenite is likewise 
very often present, both in grains and crystals, usually more or less 
altered to leucoxene, and occasionally exhibiting the characteristic 
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'gridiron' form of this decomposition. Magnetite in black opaque 
particles and crystals is also rather commonly represented. In 
several instances broken fragments of crystals of tourmaline, show- 
ing the intense dichroism peculiar to this mineral, were detected. 
Occasionally, also, carbonate of lime is present as a secondary pro- 
duct of decomposition. 

The quartz is usually in clear more or less rounded areas and is the 
ordinary granitic variety. It frequently shows, in a somewhat pro- 
nounced degree, the uneven or undulous extinction due to pressure. 
Some of the feldspar fragments are rather fresh and glassy, but most 
of the individuals show incipient alteration, consisting of a some- 
what marked turbidity arising from the development in them of the 
various products of decomposition to which the name saussurite has 
been applied. Most, if not all, of the sericite present in the rock has 
been derived from the alteration of the feldspar, especially of the 
more minute fragments, many of these present in the finest ground- 
mass being wholly decomposed to this form of hydrous mica, together 
with epidote and zoisite. Fragments of feldspar showing microper- 
thitic intergrowth are rather abundant. By far the greater propor- 
tion of the chlorite, which is almost invariably present, has resulted 
from the decompocition of biotite, although some may have been de- 
rived from hornblende originally present. The sericite occurs for the 
most part in the minute scales or matted aggregates, although occa- 
sionally in large plates which are sometimes macroscopically ap- 
imrent. The mineral varies from colourless to pale yellowish-green, 
showing brilliant chromatic polarization between crossed nicols. 
The chlorite and sericite usually serve as a finer interstitial cement 
filling in the spaces between the quartz and feldspar grains. The 
epidote and zoisite occur in irregular granules and crystals, the form- 
er x>olariziDg in brilliant colours while the latter, which is usually in 
more perfect crystals, shows the deep bluish or yellowish colour char- 
acteristic of this mineral between crossed nicols. As a rule com- 
posite fragments, made up of two or more mineral? occupying their 
original positions in the rock from whose waste they were derived, are 
rarely seen in this finer matrix, but with a progressive increase in 
coarseness of grain such fragments gradually appear. As a rule, 
even when small, the^iie rock-fragments possess a more rounded out- 
line than individuals made up of simple minerals which are very 
frequently quite sharp and angular. 

In this matrix or ground-mass just described are embedded frag- 
ments, pebbles and sometimes even boulders of biotite-granite or 
granitite, hornblende-granite, diabase, diorite (?) quartzite and fine- 
grained slaty gre>wack6 or halleflinta-like rock, representing an 
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extremely fine-grained mosiac of feldspar and quartz. Many of these 
larger fragments, as is usual in similar squeezed rocks, are surrounded 
by a rim of sericite and epidote, while occasionally, where the mass 
has been subjected to intense pressure and pronounced pneumatolytic 
action, as on Ko-ko-ko bay in Timagami lake, the whole matrix has 
been altered to a hydromica schist infiltrated with secondary silica, 
while the x)ebbles have undergone considerable stretching and de- 
formation. Granitite pebbles and fragments are by far the most 
abundant and are almost invariably present where outcrops of this 
rock occur. In occasional localities individuals of diabase, which are 
next in point of general abundance, predominate over those of grani- 
tite. The granitite is usually of a distinct flesh-red or pink, some- 
times reddish-grey and occasionally greyish colour. 

It is commonly rather coarse in texture and more rarely pegmatitic. 
Macroscopically it shows a preponderance of pinkish feldspar, a much 
leas proportion of greyish translucent quartz and a sparing quantity 
of a greenish ferro-magnesian mineral. A section prepared from one 
of the pebbles obtained from an exposure on Gull Kock islands in 
Lake Timiskaming showed the rock composing it to be greatly de- 
composed, the feldspar turbid, filled with sericite, epidote and calcite, 
and the bisilicates almost entirely altered to chlorite. Orthoclase 
apparently predominates, but plagioclase is abundant and microcline 
in small quantity also occurs. The quartz is the ordinary granitic 
variety, full of inclusions, and while possessing a somewhat wavy 
extinction does not show much further evidence of having been sub- 
jected to very intense dynamic action. A few little areas of grano- 
phyre were noted. The ferro-magnesian constituents originally pre- 
sent were probably both biotitc and hornblende, but these minerals 
have been so completely altered to chlorite as to mask their true 
optical characters. The former mineral doubtless predominated. The 
change to chlorite has been accompanied by the deposition of much 
secondary magnetite. Ilmenite is also present and is accompanied 
by leucoxene, while apatite is abundant. 

The diabase fragments so frequently present are usually very fine- 
grained, although sometimes so coarsely crystalline that the ophitic 
structure is distinctly discernible to the unaided eye. Occasional 
pieces, still more coarsely crystalline and holocrystalline in atructute, 
may represent altered gabbros or diorites, but the ferro-magnesian 
minerals are all decomposed to chlorite. These i)ebbles are identical 
with those described as composed of a * greenish feldspathic rock * in 
earlier reports. In every case examined they were found to be much 
decomposed. A thin section of a fine-grained i)ebble, also from the 
Gull Rock island in Lake Timiskaming, shows the rock to have 
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undergone grreat alteration, the feldspar being sanssuritized and Ab 
original augite decomposed to a pale-greenish chlorite. Jn spite, 
however, of this advanced alteration, the typical ophitic slrueture of 
diabase remains. Occasionally some of the feldspar has a broad 
tabular habit causing the rock to approach the gabbros in structure. 
The irregular areas between the plagioclase laths are filled with a 
felted mass of pale green chlorite scales. Leucoxene, resulting from 
the almost complete alteration of the ilmenite originally present in 
the rock, is plentifully scattered through the section. Other sections 
examined, belonging to much coarser grained fragments, were of 
essentially similar comx>osition, revealing the same advanced altera- 
tion. The laths of plagioclase, decomposed to a partially opaque grey 
saussuritic mass, penetrated a matted aggregate of pale-green chlorite 
scales representing the allotriomorphic areas of augite originally 
present. 

The ihnenitite has wholly disappeared, to be replaced by opaque 
greyish masses of leucoxene, showing the characteristic skeleton forms 
produced by the rhombohedral jyarting. Pyrite, and occasionally 
pyrrhotite and chalcopyrite, are constituents of these diabasic frag- 
ments and pebbles. 

In addition to these i)ebble8 and fragments of granitite and dia- 
base others representing a greatly crushed and stretched f eldsxmthic 
quartzite were noticed, containing also sericite and chlorite. Occa- 
sional fragments of a rock in which plagioclase and orthoclase are 
IK)rphyritically develoi)ed in a fine-grained granular quartz-feldspar 
groundmass were also observed. Besides these composite pebbles 
there are very often fragments, usually sharply angular in outline, 
of both feldspar and quartz, which when present alone give the rock 
a decidedly porphyrite appearance. Some of these pseudo-phenocrysts 
embedded in a dark-green chlorite groundmass were examined, the 
rock thus constituted , representing the 'country-rock' of Wright's 
mine on the east side of Lake Timiskaming. Some of these indi- 
viduals proved to be feldspar, chiefly plagioclase, which have a broad 
tabular habit well striated and very turbid owing to somewhat 
advanced decomposition, while others are composite fragments of 
some porphyritic granitic rock with the large crystals of well striated 
plagioclase surrounded by finely granulated quartz. 

As will be seen by a reference to the accompanying map sheets, this 
breccia-conglomerate is of very widespread occurrence in this district. 
On Lake Timiskaming it rises into hills nearly five hundred feet in 
height, in thick, almost structureless masses, although in large and 
well exposed sections lines which evidently represent original bedding 
may be distinguished. The total volume seen cannot be much less 
4S80— 7 
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than six hundred ieet, which perhaps represents the greatest thick- 
nese attained by this rock, although the conditions under which it 
must have been deposited were necessarily so unstable that at no place 
can the basement, upon which it originally rested, be detected. The 
present nature of its contact with rocks which may possibly represent 
refused portions of this original basement shows evidence of a con- 
siderable sinking down of the mass of clastic material into the molten 
or plastic magma beneath, so that it is manifestly impossible to state 
the true total thickness of what has been regarded as the basal mem- 
ber of the Huronian. 

This brecc^-conglomerate passes upward into a dark-greenish com- 
pact rock closely related in composition with the finer grained portion 
or matrix of the much coarser fragmental rock beneath. The tran- 
sition upwards consists mostly in a gradual loss of the larger com- 
posite fragments. 

Although in certain places an occasional pebble of reddish biotite- 
granite may be noticed, sections of this fine-grained and compact 
greywack6 or feldspathic sandstone show an even-grained mixture of 
angular and subangular fragments, composed chiefly of quartz and 
orthoclase, together with, usually, a small jwrtion of plagioclase. 
(Plate n.. Fig. 3). Microcline though sometimes present is of rarer 
occurrence. These pebbles are embedded in a much finer groundmasa 
relatively insignificant in quantity, originally feldspathic, but which is 
now composed of a confused aggregate of minute scales of yellowish- 
green sericite arising from its decomposition. A large amount of 
chlorite is present, usually disseminated in irregular shreds and frag- 
ments, although sometimes also forming part of the finer interstitial 
material, while the abundance of this mineral gives the prevailingr 
greenish tint to the rock. Epidote and zoitite are also commonly 
abundant, and occasionally calcite, all these representing secondary 
products of alteration. Pyrite, magnetite and ilmenite are also very 
common constituents, the last mentioned mineral usually showing 
somewhat advanced alteration to leucoxene. Zircon, sphene, ax>atite 
and brownish dichroic tourmaline likewise occur, but are not by any 
means abimdantly represented. 

In ascending this rock gradually becomes finer grained, at the 
same time developing a marked slaty structure parallel to certain 
colour bands which represent original bedding. This slate, or slaty 
gre3rwacke as it may be called, (for in places large masses thou^ 
exhibiting the colour striping are altogether devoid of any structure 
except that produced by jointing), varies greatly in thickness, and in 
occasional localities is not represented at all. The high hills found 
on the northeast corner of High Eock island, as well as on the west 
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side of Cross bay and Sandy inlet, show sections over a hundred 
feet in thickness, although in most cases the rock does not occur in 
such large volume. The colours occur in alternating bands showing 
a gradation from one to the other; usually of different shades of 
green with sometimes the addition of reddish-brown and black, thus 
producing a very beautiful striped rock. In some instances certain 
beds have been broken up, forming an autoclastic rock, which, when 
recemented, exhibits a beautiful mosaic of irregular though angular 
fragments. The constituents are essentially the same as described 
above, differing only in their finer state of division. The fragments 
as a rule show little or no evidence of water-action, being irregular 
and sharply angular in outline, in places forming an interlocking 
mosaic of quartz and feldspar grains, some of which have evidently 
originated in situ, while other portions suggest considerable recrystal- 
lization which has certainly taken place in some instances. 

The structure in occasional instances is that of a microgranite, but 
usually the clastic origin is at once brought out by the microscope. 
The component fragments are remarkably uniform in size and closely 
compacted together, with little or no finer interstitial material, while 
the products of decomi>osition such as chlorite, epidote, sericite and 
leucozene are partially scattered somewhat promiscuously through 
the rock in the form of irregular graius and scales, while many are 
arranged in a more or less definite manner in irregularly curving 
lines or areas. 

The microscope reveals at once the nature and difference in com- 
position of the colour-bands that so frequently characterize the rock. 
The lighter green bands show a prevalence of quartz together with a 
less proportion of feldspar, the latter being either fresh or showing 
only incipient sericitization, while chlorite and iron ore are only 
sparingly represented, if at all. The darker green bands, on the other 
hand, diow a preponderance of feldspar, much of which has undergone 
somewhat extensive saussuritization, which, together with chlorite, 
gives the prevailing darker green shade to this portion of the rock. 
The dark, almost black, lines or stripings are seen to be composed of 
an infinite number of small crystals and ojmque particles of mag- 
netite, together with a much larger proportion of ilmenite, which, 
despite its extensive alteration to leucoxene, retains much of its 
original dark colour and opacity. The reddish-brown stripes are 
highly feldapathic in composition and owe their colour to abundant 
disseminated hydrated peroxide of iron. These slates evidently in 
most cases represent the consolidation of what must once have been 
extensive beds of volcanic mud or ashes. In certain instances, as on 
the eastern shores of Lady Evelyn lake and on Turner lake, they 
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merge into coarser-grained irregular banded or foliated tufaceous 
rocks, which occur in immediate juxtaposition with large plutonic 
musses, while in other cases, as on the east shore of Lake Timiskam- 
ing to the north of Wright's mine, they are interbedded with coarse 
volcanic breccias or agglomerates made up of diabasic and quartz- 
feldspathic fragments embedded in a paste composed largely of 
chlorite. 

In ascending this rock gradually becomes much coarser in grain, 
finally passing into a quartzo-feldsjmtmc sandstone, although in cer- 
tain places the latter rock was occasionally met with resting directly 
upon and merging downward into a basement composed of red 
granitite. This arkose is usually rather coarse in texture, in most 
places showing the characters of a grit, while certain bands or jwr- 
tions are conglomeratic. Many of the larger fragments in the con- 
glomeratic phase of this rock represent very distinctly rounded or 
waterwom pebbles, the largest of which vary from an inch to two 
inches in diameter. These are comi)osed for the most i>art of grey- 
ish-white, translucent, often much fractured quartz, and many of 
them are surrounded by a thin film of oxide of iron. Occasionally 
some pebbles of red quartz are present, and still more rarely others 
representing a ^ stretched ' feldspathic quartzite. Besides these there 
are greenish, greyish and pale-brownish, usually angular, or at most 
subangular, fragments of an extremely fine-grained rock, seemingly 
identical in composition to many of the chalcedonie-like fragments 
embedded in the vitrophyre tuff described by the late Prof. G. H. 
Williams from Onaping. Ont* Besides these there are small, often 
angular fragments of red and yellow jasx)er together with smaller 
pieces of both reddish and greyish feldspar. These are embedded in 
u matrix composed largely of yellowish-green sericite, which, on 
account of its relative abundance, gives the prevailing* tint to the 
whole rock. The rook, as has been stated^ represents almost altogether 
the consolidation of true detrital material derived from the breaking 
down of granite, a portion of which is represented by exposures cover- 
ing an area of nea^l^- six square miles in the vicinity of the Old Fort 
narrows on Lake Timiskaming. although some of the embedded frag- 
monts are rather typical of volcanic ejectamenta; thus evidencing 
the continuance of the explosive activity, though with much dimin- 
isheii violonoe. which characterized the earlier portion of the Huron- 
ian ivriod. The nature and detailed description of the {passage of the 
biotitiw^ranite into this overlying arkose is fully discussed in the 
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S^logical description of the exposures encountered on the shores of 
the northern part of Lake Timiskaming. 

The least altered form of this rock is a rather coarse arkose, which 
uiK>n a superficial examination bears a remarkably close resemblance 
to an ordinary irruptive-granite. The constituent grains, mostly an- 
gular in outline, consist of quartz, orthoclase, plagioclase and micro- 
line, somewhat closely compacted together, with a very little interven- 
ing finer feldspathic material which is undergoing decomx)Osition to 
kaolin and sericite. The reddish colour is imparted to the rock as a 
result of the abundance of ferric hydroxide which fills not only the 
minute fissures but also stains the larger feldspathic individuals. 
Other varieties which show no great degree of alteration or attrition 
and assortment through aqueous agencies are distinguished macro- 
Bcopically by being brownish, pale-pinkieh or greyiah in colour. 

A rather typical specimen of the prevailing greenish variety or * sea 
green quartzite' as it has been called, obtained from a point on the 
east side of Lake Timiskaming (Boat-field point) about half a mile 
east of the Hudson's Bay Co.'s old post, shows the rock under the 
microscope to have originally been composed of feldspar and quartz. 
The quartz is in clear colourless fragments, sometimes with tolerably 
even outlines, but usually presenting very irreg^ular ones, and the 
larger fragments are often made up of several interlocking grains. 
The feldspar which was originally present is now almost altogether 
converted into pale yellowish-green sericit« which gives to the rock 
its prevailing colour. The sericite scales are usually exceedingly 
minute, but occasionally their presence can be detected macroscopic- 
ally. There can be little doubt that much at least of the feldspar has 
been altered in situ. This alteration of the feldspar to sericite is 
shown in a beautiful manner in the section. It has left very irregu- 
larly shai>ed cores in the centre of the feldspar individuals. The field 
evidence shows in the most positive manner that the rock has had a 
clastic origin, but the materials, which must have originated in the 
immediate vicinity, show but slight evidence of having been water- 
worn. 

At the very summit, in occasional localities, (as on the west side of 
the north arm of Nonwakaming lake, as well as near High x)ond on 
Maple mountain to the west of Lady Evelyn lake), this reddish or 
greenish arkose is overlain by thick massive beds of whitish or grey- 
ish-white quartzite. This rock is made up of angular or subangular 
fragments of ordinary granitic quartz filled with the usual inclusions, 
embedded in a finer mosiac composed of quartz fragments together 
with sericite. It is often much shattered and sheared, the sericite 
present (and which is most abundant along the planes of pressure- 
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cleavage) being the result of intense dynamic action on the feldspar 
originally present. This arkoee, forming the topmost member of the 
Hnronian in this district, varies greatly in thickness. In the vicinity 
of Lake Timiskaming hills composed of approximately horizontal 
strata of this rock rise to a height of five hundred feet above the lake, 
while to the west of Lady Evelyn lake and forming the bulk of Maple 
mountain the total thickness represented is nearly eleven hundred 
feet. 

The greatest total thickness attained by the Huronian formation 
in this district is nearly eighteen hundred feet, made up roughly as 
follows: — (1.) Breccia-conglomerate 600 feet. (2.) Slates and slaty 
greywackfe 100 feet. (3.) Quartzite grit or arkose 1,100 feet. 

Diabase and Oahhro, 

Massive rocks of both the diabasic and gabbro types are frequently 
and intimately associated with both the epiclastic and pyroclastic 
rocks of the Huronian. Such rocks have often, in fact, been included 
as part of the Huronian system, although they appear indeed to be 
practically contemporaneous in origin in many cases, but they should 
not be coimted as a part of the system when its thickness is to be 
ascertained. These basic intrusives apx>arently represent the deeper 
seated plutonic action connected with the volcanic outbursts that 
gave rise to the ejectamenta which are eo abundantly represented. 

Many of the masses of this kind are intimately associated with, and 
merge gradually into, a rather typical flesh-red biotite-granite or 
granitite, while several of the exposures are pierced and traversed by 
irregular dike-like forms and masses of pegmatitic material This 
gradual passage into granitite can be directly and continuously traced 
in a number of instances in single outcrops. The most reasonable 
assumption is that all three rock-species, diabase, gabbro and granitite, 
represent highly differentiated portions of the same magma which 
have solidified at temperatures corresponding with their composition. 

These basic plutonic rocks characterize large areas, occurring for 
the most part as a series of irregular, though often somewhat rounded 
batholithic masses, which send ofi large arms or dikes to intersect the 
neighbouring stratified rocks. In certain localities, as on the south- 
west side of Kound lake (Wawiagama) a little beyond the western 
limit of the Lake Timiskaming sheet, as well as at Beaver mountain, 
south of the mouth of the Montreal river, they appear to represent 
the consolidation of what may possibly have been intruded sheets or 
siUs of molten material. This, however, could not be positi^*ely ascer- 
tained, as the covering of elastic rocks, if originally present, has been 
removed by subsequent denudation. 
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These rocks, in the area here considered, usually possess a medium 
texture, although in many instances they are so coarsely crystalline 
that most of the principal constituents are plainly apparent. In gen- 
eral they vary from greenish-grey through dark-green to almost 
black in colour, although in many of the coarser phases the preval- 
ence of feldspar with a distinct flesh-red colour gives a prevailing 
reddish tint to the whole mass. In most places they have a massive 
much jointed character, and this, together with the extensive shearing 
action to which these rocks have been subjected, makes it exceedingly 
difficult to secure even a hand sx>ecimen of well shaped outline. In 
occasional localities, as at Manitou rock on the west side of Lake 
Timiskaming, the rock shows a rude columnar or basaltic structure. 

Under the, microscope these rocks present a remarkably uniform 
mineralogical composition in the several separated masses, while the 
specimens obtained almost invariably exhibit, in a very typical man- 
ner, the ophitic structure which belongs essentially to diabase, although 
in some other areas, as well as in certain portions of the same mass, 
it sometimes shows the holocrystalline or granitoid structure of 
gabbro. 

The least altered variety of the rocks of this class is made up 
essentially, and almost wholly of plagioclase and augite, the former 
mineral being present in the usual idiomorphic lath-ahai)ed indivi- 
duals penetrating the allotriomorphic augite. From the extinction- 
angles the plagioclase is near the basic end of the series — labradorite 
and bytownite. The mineral is sometimes rather fresh and glassy, 
although frequently it shows a marked turbidity, owing to the develop- 
ment Jin it of the usual saussuritic products of decomposition, while 
the aguite, which when fresh is of a distinct reddish-brown colour, is 
as a rule partially decomi>06ed to green trichroic hornblende. A few 
rather broad tabular unstriated individuals of feldspar are usually 
present, and may i)ossibly represent orthodase. Reddish-brown, 
strongly pleochroic boitite is found in irregular plates, but not in any 
excessive amount. Quartz is likewise a rather constant constituent, 
occurring in small clear irregular areas filling in the lesser inter- 
spaces between the feldspar and '^ugit«. The ilmenite present very 
often shows the characteristic * gridiron' alteration to lucoxene. In 
certain instances, as at Quinn point on the east side of Lake Timis- 
kaming, the rock has undergone considerable decomposition, the 
augite being completely altered to green trichroic hornblende 
(uralite.) 

Most of this uralite is the usual compact dark-green variety, but 
some of it has assumed the actinolitic habit. In other localities, as on 
the Quinze river, the diabase has undergone still more advanced 
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alteration, the whole rook-mass bein^ converted into a rather typicil 
hornblende-schist or amphibolite as a result of intense pressure. Tra- 
ces of an ophitic structure still remain, showing clearly the original 
character of the rock, although in places this is masked by the ex- 
treme deformation to which the fock has been subjected. The process 
of the uralitization and decomposition of the augite is very interest- 
ing and instructive, showing first an alteration to the compact green 
trichroic variety of hornblende, the individuals presenting deep- 
coloured borders with pale interiors. This, with an increase in de- 
formation, assumes the fibrous or actinolitic habit, which, in turn, is 
decomposed to chlorite, the individuals of the last-mentioned mineral 
retaining much of the marked pleochroism of the hornblende. Some 
of the plagioclase seems remarkably fresh, although the greater pro- 
portion is altered to oimque greyi^ masses of saussurite, the result- 
ing epidote, zoisite and sericite being especially abundant in those 
portions of the " rock which have yielded most to pressure. The 
ilmenite originally present is often almost wholly converted to a 
brownish sphene, which occurs in grains or aggregates scattered 
through the rock. 

A section prepared from a specimen representative of a small ma38 
of highly altered gabbro that protrudes through the breccia-con- 
glomerates and slaty greywack6 on the east shore of the southwest 
arm of Lake Timagami, shows that the rock is now comx)06ed of feld- 
spar, quartz, pale-green fibrous chlorite, biotite and zoisite. The 
mutual reaction of the feldspathic and ferro-magnesian constituents 
has been so pronounced, and the resulting decomposition products 
have in many cases wandered so far from their former positions, that 
the original structure is to a certain extent masked. Zoisite is i 
very abundant coustituent of the rock as an alteration product, 
occurring in irregular grains and crystals. Sphene is also quite 
abundant and has resulted from the decomposition of ilmenite ori- 
ginally present. Small cores of the unaltered ilmenite still remain. 
The biotite is of a pale-brownish colour as a result of the leaching 
out of a portion of its iron. 

The rock comx>osing the upper and more precipitous portion of 
Beaver mountain, or the ' King of the Beavers ' as it is sometimes 
designated, is a dark greenish-grey diabase, in which the ophitic 
structure is visible to the naked eye. It is much sheared and broken, 
the planes of cleavage and jointing being plentifully coated with 
dark-greenish minerals belonging to the chlorite group. Under the 
microscope the rock is seen to be composed mainly of plagioclase and 
augite. The plagioclase, which from the extinction-angles is near 
the basic end of the series (probably bytownite), is usually pretty 
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fresL, but some of the individuals are rather turbid, owing to the 
presence of decomposition products, while considerable areas are 
characterized by the presence of light-greenish sericite and yellowish- 
green epidote and zoisite resulting from the saussuritization of the 
feldsx>ar substance. The augite is as a rule fresh and occurs in allot- 
romorphic masses pierced by the laths of plagioclase. It is reddish- 
brown in transmitted light, a variety frequently met with in dia- 
bases, and many of the individuals are characterized by the presence 
of innumerable rod-like interpositions (schillerization products.) Fre- 
quently it is noticed undergoing incipient alteration to compact pale- 
green trichroic hornblende. A considerable quantity of reddish- 
brown biotite is present in irregular plates and scales. A little 
quartz was also noticed, while both pyrite and an opaque iron ore, 
probably ilmenite, are present, scattered in irregular grains through- 
out the section. Besides these comparatively large and irregular 
areas may be seen composed of a pale yellowish-green serpentinous 
substance, associated with secondary calcite and often dotted with 
strongly refracting grains and elongated fragments of epidote, the 
whole showing aggregate polarization. Very often these irregular 
masses show the characteristic net-like structure so common in ser- 
pentine derived from the decomposition of olivine, although the small 
residual cores still remaining in some cases have a lower double 
refraction than is usual in this mineral. 

Besides the masses above referred to, which are so intimately asso- 
ciated with the elastics of the Huronian, there are also similar basic 
intrusives incorporated with the Laurentian gneisses and granites, 
which clearly do not belong to the same magma from which these 
latter rocks have been produced. In most cases these appear to be of 
earlier generation than those associated with the Huronian, although 
no very positive statement can be made on this point. The gneiss 
in immediate conjunction is often more basic and homblendic, 
seemingly showing a commingling by actual lusion of the two rocks 
along their line of junction. 

Outcrops of a uralitic diabase marking the occurrence of a small 
area of this rock were noticed apparently cutting and altering the 
granitite-gneiss exposed on the northwest shore of Expectation lake 
near the southwest end. The diabase is much finer grained near the 
junction with the gneiss. The specimen obtained showed the rock 
to be a medium-grained, dark-green, basic eruptive, the diabasic 
structure of which can be seen in the hand specimens. The micro- 
scope shows it to be a remarkably good instance of a diabase in 
which the bisilioates have been almost entirely decomposed, while 
the plagioclase remains in a comparatively fresh, unaltered condi- 
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tion. The minerals now present are plagioclase, hornblende and 
chlorite (doubtless representing augite originally present), ilmenite 
accompanied by leucoxene, apatite and sericite. A few of the plates 
of chlorite look as if they may have been derived from biotite. The 
plagioclase is in rather broad lath-shaped sections which interlace, 
giving a coarse ophitic structure to the rock. It is well striated (both 
albite and pericline laws being represented) possesses very uneven 
extinction and has evidently been subjected to a considerable degree 
of pressure, many of the crystals being shattered. The augite origi- 
nally present is now almost entirely altered to a pale yellowish-green 
chlorite. It has evidently passed through an intermediate stage of 
alteration to hornblende, as that mineral, of a pale bluish-green 
colour and fibrous, in which the alteration to chlorite is so far 
advanced as to almost entirely obliterate the optical character of 
the hornblende, surrounds lighter, still more altered cores which 
doubtless represent the original augite. Magnetite resulting from 
the decomposition of the bisilicates, a little apatite, sericite and 
epidote occur as secondary products. 

This diabase is in contact with a dark-green, fine-grained, comx>act, 
foliated rock, sprinkled with little crystals of pyrite. Under the 
microscope the ground-mass consists of a fine-grained mosaic of 
clear quartz and feldspar, through which run little strings of a brown 
biotite in fine brightly polarizing scales which are evidently of a 
secondary origin, and in places show an alteration to chlorite. 
Throughout this fine-grained material larger grains of quartz and 
feldspar (principally microdine) are distributed, which by their 
granulated appearance and very uneven extinction bear unmistak- 
able evidence of the dynamic action to which the rock has been sub- 
jected. Large irregular grains of pleochroic epidote, colourless lo 
pale yellow, frequently showing good cleavage, are abundant, as are 
also large clove-brown crystals of sphene. Crystals of zircon, fairly 
large, and frequently showing marked zonal structure, are plentiful. 
Some pyrite and iron ore were also observed. 

Another mass of these basic eruptives that may be mentioned In 
this connexion is well exjKJsed on the shores of McDiarmid lake, the 
southern part of Breadalbane lake and the islands and points chiefly 
in the central portion of Fanny lake. 

The rock is dark-green, almost black in colour, weathering rusty 
or brownish owing to the oxidation of the large amount of pyrite 
finely disseminated through it. Atmospheric agencies have likewise 
produced a rough, though somewhat finely pitted surface, owing to 
the decomposition and removal chiefly of the coloured constituents, 
leaving a reticulated surface formed by the feldspar standing out in 
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relief. The relations with the surrounding gneissic rocks of the Lau- 
rentian series seem to show its earlier genesis, and these foliated and 
much more acid rocks are rendered relatively more basic or hom- 
blendic in the immediate vicinity of the line of junction, apparently 
as a result of the free interchange through actual fusion of the 
material of both rocks. The basic rock has usually a rather well 
marked foliation, which corresponds in general with the strike of the 
enclosing gneissic rocks. On McDiarmid lake this strike is S. 24° 
E., the rock being nearly if not quite vertical, while on Fanny lake 
the strike is N. SS** E. with a dip to the northweet of 85°. 

Under the microscope this rock is seen to be a rather fresh diabase 
composed chiefly of plagioclase and augite. The plagioclase is unusu- 
ally fresh and glassy and well striated, both albite and pericline laws 
being represented. It occurs for the most part in rather broad, lath- 
shaped crystals penetrating the irregular individuals of augite. As 
a result of pressure it usually exhibits a wavy extinction, is some- 
times bent or curved and occasionally fractured and dislocated. The 
augite is of the reddish colour so often noticed in diabase and occurs 
in irregular polysomatic areasw* These composite individuals or 
masses are surrounded by a narrow rim of remarkably uniform 
width, composed of fibrous and radiating scales of pale-greenish 
chlorite, each separate scale being approximately at right angles to 
the outline of the unaltered portion. .(See plate II., fig. 1.) 

The augite is rather fresh, while the line of division between these 
* reaction-rims ' and the unaltered portion of the individual is very 
sharp and abrupt. Associated with the augite and frequently com- 
pletely enclosed by it are irregular plates and scales of a reddish- 
brown strongly pleochroic biotite. Sometimes it is considerably 
bleached while occasionally it is altered to chlorite. 

On the west side of Lake Timiskaming, nearly opposite Latours 
Mills, black, irregular, roughly weathering masses of a very basic 
rock may be noticed caught up in and penetrated by the associated 
granitite-gneisses mapped as Laurentian. 

The hand-specimen examined is black in colour with glistening 
scales of mioa abundantly developed through the mass. The weather- 
ed surface is rough and pitted, resembling a pumice-stone. Under 
the microscope the component minerals are seen to be hornblende, 
biotite plagioclase, garnet and iron ore. 'The hornblende is green in 
colour, trichroic, and occurs in large areas composed of an aggregate 
of small individuals. Occasionally these aggregates show a pale 
interior with a dark-green border surrounding the masses. It is 

•Annual Report Geol. Surv. Can., vol. III. (N.S.), 1887-88, p. 156 P. 
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undoubtedly secondary in origin and some of it is actinolitic, and is 
the most abundant mineral in the section. The biotite is rather 
pale in colour owing to the removal of a part of the iron, and fre- 
quently shows pleochroic halos surrounding embedded fragments of 
the other constituents of the rock. The plagioclase is not nearly to 
abundant, and is very frequently almost opaque from the inclusion 
of dark-brownish dust-like particles. The garnet is in irregular 
grains as is also the iron ore, which is probably magnetite. A some- 
what rude ophitic structure can still be detected in the rock. 

Besides the foliated diorites that occur as integral and extremely 
basic portion of the prevailing Laurentian gneisses there are occas- 
ional and comparatively large irregular areas of massive diorite, 
which are apparently of earlier genesis than the foliated rocks with 
which they are associated. One of the largest of these masses noticed 
occurs on the southern mountains to the southwest of the west point 
of Maskinonge island, on Bear bay in Lake Nipissing. The mass has, 
roughly speaking, a diameter of a little over four hundred feet. A 
border of black mica-schist (probably a mica-diorite-gneiss) nearly 
three feet in width separates this massive basic rock from the gneiss, 
the foliation of the diorite gneiss curving round the outline of the 
mass. The whole mass is penetrated by reddish quartzo-feldspathic 
masses of dikes which are evidently extremely acidic x>ortions of the 
same magma from which the gneisses have solidified. Fragments of 
the basic hornblendic rock are embedded in gneisses near the line 
of junction. 

Under the microscope this rock is seen to be a gametiferous 
granite, being composed of plagioclase, orthoclase, quartz, hornblende, 
an orthorhombic pyroxene and garnet with smaller quantities of 
sphene and iron ore. It possesses a holocrystalline structure and 
shows only slight evidences of pressure in the uneven extinction '.f 
the quartz and feldspar individuals. The feldspars as a rule are 
quite fresh. The hornblende is usually in massive irregular indi- 
viduals of a green colour and strongly pleochroic. Occasional in- 
dividuals show good crystallographic outline. Excellent examples of 
the micropoikilitic structure described by Dr. G. H. Williams* were 
observed. Thus certain areas of the rock are occupied by compara- 
tively large individuals of hornblende v^hich are crowded with irre- 
gular grains of quartz arranged without any reference to one another 
or to the matrix, and, which neither possess the complete indei)end- 
ence of optical or orientation characteristic of granular structure nor 
the entire continuity of the separated portions of two interpenetrat- 
ing crystal individuals. 

•Journal of Geology, Chicago^ vol. I., No. 2. 
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The or^orhombic pyroxene, which is probably hypersthene, ha« u 
parallel extinction, is rather light in colour and has a feeble pleooh- 
roism, with light-yellowish to pale reddish tints. It is somewhat 
abundant and occurs in individuals having irregular outliufn. T\m 
garnet is usually in large individuals full of irregular cracks. It 'fl 
pale ruby-red in colour with characteristic high relief. The «ph<?Ti« 
is in irregular grains frequently imbedded in the hornblende. An 
opaque iron ore is rather abundant in the section examinff<]. 

GRANITE. 

The rock to which this general name has been applied in, for th/) 

mo6t part, a biotite-granite or granitite according to Bosenbuch'* 

classification. As the details of the numerous exposure* of thin ftp(tk 

mtie to be found in connexion with the geological defcription of tbi 

ladies forming the series of canoe-routes which afford an acceiM to frt 

^croas these maases, it will only be necessary, in thi4 connexiotit to 

^riTe a very general notice of this rodk, applicable alike to most f4 

^Ciieae separate occ urren ces. It is of a prevailing reddish colour, rath^ 

^ZMMTsely crystalline, the principal constituenti Veing unually noAWy 

^distinguishable with the unaided eye. In %oni« local it mjh it prt-.' 

^»nts a very massive structure, while occajionally it shows a r^sry Au^ 

^nct foliated texture. In several caa^:, notably in the ar^:a tAy/iu' 

ong Spawning and Young Locn bays of Lake Timagams, oee»j f r»gfi^»< 

of this rock present a very coarse, often porpbyriti^ rtanetft tb^ 

lihenocrysts being CarUad twins of ortiioclas^ d«reIosi^ in a fffistrfj^^ 

-isUspmihx grocnid^oaas ratlKr poor in ferro^mafn^EaB nttt^inaL 

Ortiioclase ^ tiie nwst abrmdam feUfpathii? oociititrt^«t, iJisk^n^ 

'saaodaiMt and pfagkcLaa^ ar» bodt ptcaecs in <90tttEd^;r»bi^ ^f%*ti.^,stf, 

while qpMitz. whiek is as a r^ pro^iTriocatelT k^ ;& xmr^att n&4Mk 

tile fetdifT. k of the prevaiHng ^nsid/t var^^.y isZ '•A iC/cm^ ^uu^ 

Gtber in^3B0BL Jht cfAoKsnA oomaftitmeLX m ^foun^jj ^>>^'^'<^ 'vitrut^ 

rjrz:at^ tie lEi^rifrsaJi prfsors^ si:>tk "A "x^. ^^^^ca^ aK*f*i^ 

•rf lie ■■^r^^^g frsci ip^ml h as» ««. >^>>f:, f^t.- 

*ai f^^ifenje lae acri -TBry stt'isAr^r wit izvi^^xr^T ^ ^u^JBl jto* 

3inaK sf aZ "sut 'jtr^k gryni-^ a»aa tr>amitMnntJi: */ru<r4 «^ 
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of di a b as e and gabbro. Although in most cases a maiked and sharp 
contrast exists between the two tjrpes of rocks (acidic and basic), it 
WIS rather definitely ascertained that the rocks are very intimately 
related, and it seems quite evident that the dates of their respective 
intmaions are nearly synchronous, the basic ^ypes representing the 
first segregations of a magma which ultimately crystallized as grani- 
dte and granitite-pegmatite. On the other hand these areas of mas- 
sive granitite merge into foliated grcnites of gneisses which are 
usually indistinguiahable from, and sometimes co-eztensive with, 
similar material described and mapped as Laurentian. 

POST-ARCH.EAN ERUPTIVE8. 

Besides the huge masses of diabase and gabbro that are so intim- 
ately associated with the Laurentian and Huronian, most of which 
seems to be practically contemporaneous with these rocks, there are 
other intrusives occurring principally in the form of dikes which 
cut the Laurentian gneisses, and are thus very obviously of later 
origin. The greater number of these occurrenc»es possess sharply de- 
fined and approximately jmrallel enclosing walls, although some have 
filled irregular cavities of the pre-existing rocks, and thus possess 
more ill-defined contours. 

The first of these which may be mentioned was noticed on the east 
side of the Ottawa river between Les Erables rapids an4 Snake creek, 
the intrusive masses apparently piercing the associated granitite- 
gneisses. Macroscopically the specimen examined shows a very 
coarse-grained dark-grey rock, with a reddish tinge given by the 
abundant presence of a wine-coloured almandine garnet. Under the 
microscope the rock is evidently a very typical example of crushed 
and epigenized gabbro. The minerals noticed as present in the 
microscopic section are plagioclase, unstriated feldspar (possibly 
orthoclase), quartz, diallage hornblende, biotite, garnet, aimtite, iron 
ore, pyrite, together with serpentine chlorite occurring as secondary 
products of decomposition. The plagioclase, which is by far the 
most abundant feldspar present, is much disturbed, bent and occa- 
sionally broken, while many of the surviving large individuals show 
in a very beautiful manner the uneven or undulous extinction due to 
pressure. Much of this mineral is quite fresh and glassy, although 
many irregular and often large spaces in the crystals are very turbid, 
owing to the abundant development of exceedingly numerous and 
minute scales of sericite and kaolin; these products of decomposition 
sometimes arranging themselves in plumose aggregates. The dial- 
lage, when free from impurities, show a rather faint, though per- 
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i^ctly distinct pJeochDoism, from li^ht-^eeniflli to pale-reddiflhi 
liany oi the larger individuals are rendered almoat isotropic by the 
interposition, along the planes of parting, of an almost infinite nnm- 
lyer of minute brownish, more or less opaque, particles. All stages 
in the development of these schillerization products may be noticed, 
from individuals that are entirely free from such impurities to 
others which are perfectly crowded with them. Some of the diallage 
shows somewhat advanced decomposition to serpentine. The brown- 
ish-green trichroic hornblende present occurs for the most part in 
the form of 'reaction rims,' surrounding and resulting from the 
alteration of the diallage. The wine-coloured garnets, which, to- 
gether with the colouring of the diallage, have been developed by the 
percolation of heated wat^ (epigenetic action), occur in small crys- 
tals and crystalline fragments, often forming an irregular zonal area 
surrounding the bisiHcate materiaL The biotite, which is present 
in comparatively small quantity, is of a deep reddish-brown colour 
and strongly pleochroic 

On Iron island, in Lake Nipissing, the prevailing gneiss is inter- 
sected by huge irregular masses oi a dari^ brownish-gr^ hi^y 
zziicaceous trap. The siiecimens secured as illustrative of one cf 
occurrences near the southwest point of the island show the 
to vary considerably in texture, some portions being fine-grained 
Ltli a distinct approach to porf^iyritie structure^ the biotite occorring 
crystals with sharply defined hexagonal ouUines; other spedmess 
much coarser grained, with the biotite in broad irregular flakes, 
id lacking the distinct porphyritic appearance of the fine-grained 
:KnateriaL The rode weathers to a rusty brown colour, is greatly 
<iecompoeed and filled with carbonates, causing it to e&rvesoe fredy 
^%rith acid. The micfosoope shows that the prindpal minerals now 
:pe8ent are biotite and garnet, with abundant iron ore, some a c4M SS ory 
aragite, a Httle hornblende ( f ) and masses of caldte, etc, wludi may 
Lt in part feldspar originally present, though none axe new 



clsenrable. Apatite is abundant in good-sized long prismatic crys- 
tals. The section of the finer-grained portion contained no garnet, 
while in the coa ise gia ined phase of the rock this mineral is exceed- 
ingly abundant. The garnet is of a peculiar yeUowieh-brown colour 
and iO i cinbl es tiie mdanite variety, idiile the coarse portion of the 
rode mi^it be described as oomposed essentially of biotite and md- 
anite garnet with some little a^'cessory augite and perhaps horn- 
blende. The rode is a most remarkable one and further inreetigatioD 
o£ fresher material mi^t pir'Te it to be a hitherto unobsenred num- 
ber of ihe nuea-peridotite family. 

Another interesting &zA rather rare fpwes cf dike-rwdk was 
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noticed on the most southerly of the Manitou islands in Lake 
Nipissing. Near the southern extremity of this small island dikes, 
as well as irregular masses of an alnoite-rock, cut the dark reddish 
and greenish granitite-gneiss representing the Laurentian. One of 
these dikes is about ten feet in width, running in a direction nearly 
east-and-west and intersecting the foliation of the gneiss almost at 
right angles. 

Another occurrence showed a fissure about six inches in width 
filled with the same material. Murray* mentions the occurrence of 
intrusive masses of the same rock as seen on one of the islands in 
East bay opposite Callander station. The specimens of this rock con- 
sist of a fine-grained greenish groimdmass in which -re embedded 
large phenocrysts of biotite and augite, together with rounded green- 
ish masses, which at first sight seem to resemble concretionary or 
X)ebble-like inclusions. On examination these simulate rude pris- 
matic crystals, but only the skeleton forms remain, filled with de- 
composition products, chiefly calcite, and that may possibly represent 
olivine, originally present. In the hand-si)ecimens the large plates 
of biotiwC and phenocrysts of augite are especially noticeable, at once 
suggesting its probable close affinity to the alnoite first described by 
Tornebohmf, in 1882, from the island of Alno in Norway. The thin 
section, under the microscope, shows an exceedingly fine-grained and 
decomposed groundmass consisting of an intricate mixture of brightly 
polarizing scales of bleached biotite, chlorite spicules and crystals 
of hornblende (actinolite), calcite, pyrite, iron ore a*-d leucoxene, in 
which are embedded larger individuals of augite and biotite, the 
former almost wholly converted to hornblende and calcite, although 
the characteristic skeleton forms remain. In this matrix are devel- 
ox)ed large though somewhat rude phenocrysts of biotite and augite. 
The large individuals of augite show a perceptible, though somewhat 
indistinct, pleochroism and are traversed with a network of cracks 
more or less filled with hornblende and calcite, products of its alter- 
ation and decomxK>sition. They are as a rule surrounded by a rim 
of variable width composed of the usual hornblende (uralite), show- 
ing beautiful deep-bluish polarization colour between crossed nicols. 
The biotite is rather fresh, although some of the iron has been re- 
moved, and, as a consequence, exhibit brilliant chromatic polariz- 
ation colour. The pleochroism is strong, from deep brownish-red to 
pale-yellow. The individuals have a hepidiomorphic outline, occurr- 
ing in elongated plates and scales which show considerable optical 



•Report of Progress, Geol. Surv. Can., 1853-56, p. 122. 

tA. E. Tdrnebohm : MeliUt Ixaaalt frln Alnd, Geol. Fom. 1 Stolkholm FOrh. 
18S2. p. 240. 
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disturbance as a result of pressure. The rock doubtless belongs to 
the group which includes the alnoites, monchiquites and fourchites 
but it is now so decomposed that its exact position cannot be deter- 
mined. Closely related rocks ha~e been described by C. H. Smyth, 
jr.,* ^m Central New York, and by Adams,t from Ste. Anne de 
Bellevue, Quebec, and from a point on the road between Ashcroft and 
Savona, British Colimibia, three miles east of Eight-mile creek. 

About five chain^ north of the last occurrence of this rock, on the 
west side of the same small island, beds of pink crystalline limestone 
occur containing more or less epidote, biotite and hornblende as 
impurities. The strike of the rock is about N. 80^ E., while the 
dip is at an angle of 66^. A dike varying in width from nine and a 
half to eleven inches, of fine-grained, dark-greenish, almost black rock 
was jioticed intersecting this limestone in a direction N. 4° W. 

Under the microscope the rock is seen to be greatly altered, con- 
sisting chiefly of microcline and hornblende, the latter evidently 
secondary in origin. The original rock, unaltered^ was probably an 
augite-microcline one and thus allied to the vogesites. The horn- 
blende occurs in elongated pale yellowish-green individuals consider- 
ably altered to chlorite and frequently forming sheaf -like bundles of 
crystals. A close study of the section reveals numerous examples 
of comparatively unaltered cores of the original augite. The feldspar 
of the rock giving generally elongated sectipns appears to be prin- 
cipally microcline, although some plagioclase was also observed. It 
is turbid, being full of inclusions of hornblende, sericite, etc. Bril- 
liantly polarizing secondary epidote is abundantly distributed 
throughout the rock. 

On one of the smaller of the Goose islands, at the extreme^ wepti 
end of the group, the pinkish g^ranite-gneiss strikes N. 70^ E., with a 
dip to the south < 50°. Near the northwest end a greenish dike of 
fine-grained material about one and a quarter feet in width cuts 
across the whole end of the island running in' a direction N. 58° E. 

About three miles and a half northeast of Bonfield station (form- 
erly Callander) a rock-cutting made during the construction of the 
Canadian Pacific railway shows a good section of a massive gran- 
itoid gneiss pierced by several dikes of a usty-weathering m'ediimi- 
textured diabase. The rock has a marked concretionary structure, 
which is revealed as a result of ordinary weathering, the successive 
thin concentric layers of rock peeling off much like the coats of an 
onion. The. dikes cut across the indistinct foliation of the associated 



•American Journal of Science. April, 1892, August, 1893. and October, 1896. 
flbld., April, 1882 ; also Annual Report. Geol. Surv. Can., vol. VII. (N.S.). 
p. 388 B, No. 79 A. 
4330—8 
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gneisftic rocks. Near the walls the dikes are ver; much decomposed 
ud Bchistose, while the gneiss is baked and altered to a slight degree 
in the immediate vicinity. The largest of the dikes, near the south- 
west end of the cut, is six feet across with a branching arm abont two 

Pic t. 




Nortbeait. BoothweM. 

Dikes of CoNCREno-VABT Diabase SJ Miles N. E. of Boxfield. 



feet in width. Another dike near the northeast end of the outcrop 
is four feet in width, while the third i^ only about one foot in width. 
The rock composing these intrusions is readil; attacked by atmos- 
pheric agencies end is more or less hollowed out in the adjacent hard 
gneiss. Dikes and masses of precisely siim.ar material are exposed 
along the line of railway between Sudbury and the Murray mine, 
which in a thin section under the microscope is found to be a rather 
typical and fresh oli vine-diabase. Xo petrographical examination 
was, however, made of the rock from the locality above described, as 
the specimens secured were lost in transit. 

Along the line of the northern division of the Grand Trunk rail- 
way, in the vicinity of Callander station to the east of Lake NIt>i&s- 
ing, the various rock-cuttings show good exposures of a massive gran- 
itite-gneiss. As a rule, this is a medium-grained distinctly foliated 
granitic rock, in which the dark-coloured irregular strings and layers 
composed of the ferromagnesiau constituents, (principally biotite), 
alternate with broader reddish bands of coarse-grained feldspar and 
quartz, in which lie little patchea and strings of the darker materiaL 
Frequently the gneiss has a very distinct augen structure, the lenti- 
cles composed almost wholly of radish feldspar being sometimes ^s 
much as six inches in length by two or three in breadth. The strike 
of the rock varies from N. 20° W. to S. 20° E. with a prevailing dip 
to the east at a high angle, usually over 60°. In some instances the 
rock is quite massive, showing little or no evidence of foliation. 
These reddish granitifld rocks are intersected in several places, almost 
at right angles to the foliation, by irregular often branching dikes 
of comparatively fine-grained dark greenish-grey, sometimes almost 
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black, rocks. In the immediate ricioit; of the line of contact the 
frneiBs exhibits a narrow selTage of much finer grained rock showing 
the intniBive action of tbe dike, while in some instances fragments 
of the gneiss have been caught up and incorporated in the body of 
the dike. At the first cutting', about a quarter of a mile south of 
Callander, the rock is very massive and granitoid, but at the second 
a well marked foliation has been developed, running N. 10° W. with 
an easterly dip at a high angle. This rock is intersected by two 
dikes, dark-green to almost black in colour, containing porphyritical- 
ly embedded individuals of a black, bright, glistening mineral. The 
walls of the dikes are more or less irregular, often serrated and fre- 
quently presenting re-entering angles of fine-grained material which 
penetrates the mess of the neighbouring granitic rock. At the 
widest places the larger of the two dikes is about seven feet thidc, 
while the smaller is about two feet. The dike interrupts the foliation 
of the gneisB and near the contact both rocks are much finer in tex- 
ture, while fragmenlB of the gneiss are embedded in the dark-green- 
ish rock. Under the microscope the rock possesses a peculiar irre- 
gular granular structure, and the intergrowth of hornblende and 
feldspar gives to the section a peeudo-granophyrio appearance. The 
section is filled with a dense mass of little shreds of hornblende in 
a groundmass composed chiefiy of broad plates of orthoclase. There 
aie nnmcTOUs large phenocrysts having centres composed of a pale- 
green diopsede-like pyroxene, altered on the outside to a green horn- 
blende. Biotite ifl also plentiful in large fresh irregular plates full 
of inclusions. Titanite and apatite also occur. The whole section 
is sprinkled with iron ore, pyrite and granules of epidote. It is a very 
basic rock, near the syenite end of the peridotitee and between these 
and the vogesites. It might be termed a homblende-augite-minette. 
Fig. 3. 




West side of cutllDg. ods mile south ot Callander. Q.T.R. 
Sketch showinq dike-like forms of Mica-Phonolite (a) outtino 
Ghaxite-Gneiss (b). 

The next cutting, situated about a mile sojith of Callander, runs 
through a hill of a deep-reddish granitite-gneiss. At the north end 
of the cutting the foliation is quite distinct, this structural feature 
4330— 8i 
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■triking about N. 10° E. with an easterly dip < 60°, but towards the 
middle of the cutting the rock is very maasive, showing only india- 
tinot foliation. This rock is pierced by irregular dike-like forms of 
a maaBlT^ dark, greenish-grey nek, which shows a marked difiurence 
in texture, being fine-grained near the containing walls of the dike 
aitd coarser toward the middle. There is a selvage of about an insh 
of fine-grained granitite near the contact with the darker rock, la 
some plaoee these dikes have comparatively regular and straight 
walls, while in others they are of somewhat irregular outline. On 
the weet aide of the track near the north end three of the narrower 
dikes, i» approsiniatel.n' parallel poeition, cut the granitite and are 
oonneoted wiih the larger and more irregular body of the dik& The 
wholo siH'tinu exposed is a little over a hundred feet in len^rth. The 
finer graiiieil {lortioa of the dike near the walls, shows a very com- 
pact da^-greeu slaty rock filled with a multitude of Joints, CBUsing 
the rock to breek into a large number of small, irregular rhom- 
bohedral fragments. Fnder the nucrowope it is seen to be much 
altered and rery fine-grained. It is composed of a groundmafis made 
up of a colourk«s isotropic substance, sprinkled all throng with 
irregular patches and spots (miciopoikilitic) of a mineral withbi^ier 
Infraction and verj- hi(rh double refraction which may be calcite. 
also otfvasional laths of a low di'uble refractive mineral saggesting 
feldspar. The section is also spotted with minute scales of green 
biotite. Augite, some of which is fresh, is preewit; but one i^eno- 
ciTSt with inclusions of feldspar was noticed decomposed to a serpen- 
tinotis pnxluot. Consiilerable quantities of tilanite. some ilmenite. 
leucoseue. pjrite. apatite, liroon. fluorite and lepidomelane »re also 
present. The section represents an alkali roA. and is probably 
allied to ihi- mi'.'a-phouolitv^. 

Other dikes thati ihwe above described are also ooc^sionally met 
with, but they have not b*en csamiued petiograpbicaUjr. 

c.iiiB».>-stnaLvs, 

The tr*n#srwsio« of ibe s*« far up the valley of the Ottaw* dtirinfr 
early Fahrojsonio times has long l>«ea a well ascvrtainetl fsct, and the 
vh«r«eter. thickness and fossil leiuaiua of the aunteivus atid extensile 
l^tirojoic outliers hav* bwea described, TW marine invasion began 
with tb^ shatl>.Mr-w«tW ooadilkxks iudi-MWd by ttw >ieposin->n of th^ 
i.>oiM{WiWH*t» WmI waAfcMW oi tW P»«ad>im. tnd ended — so far ^ 
liiitwiflt it * lMJhJ ^ A» «qw<««* «C *«*%«». WWw Man»wa~*jy| 
the rtiiaa. T^ »ttfcM»»«rsw.v aiuat WT-f " i- :: gi^j 

iuralK*. 16* 0«W«a wwfci»« its c-«vau;~^'- ■-V^ ■ v- - .x - — 




Bwlow] CAMBR0-8ILURIAN 117 1 

area about the close of the Trenton i>eriod, when a comparatively 
rapid re-elevation of the land took place, as indicated in part by the 
deposition of the Utica shale, and ending with the final emergence 
of the whole area to conditions of dry land. 

It seems probable that the depression at present occupied by the 
Ottawa river, which in past geological time was of much greater 
extent and importance, formed, during the deposition of the Cam- 
bro-Silurian, a large gulf or arm of the sea, with transverse bays or 
inlets extending far into the interior of the Archaean plateau of Cen- 
tral Ontario along depressions which even then existed, and which are 
now occupied by the more important tributaries of the Ottawa. This 
arm of .the sea certainly extended as far up the Ottawa as the Mat- 
tawa, and small exposures of arenaceous limestones which have 
escaped the forces of denudation occur at intervals in the immediate 
valley of the river between Pembroke and Mattawa. The compara- 
tively deep-water conditions indicated by the deposition of these 
limestones, which were certainly of much greater extent and volume 
than at present appearing, furnishes strong presumptive evidence for 
believing that the sea was continuous in the form of a strait through 
the valley of the Mattawa river, thus connecting directly with the 
vast interior basin of western Ontario in which strata of similar age 
and character were being deposited. The Cambro-Silurian known to 
occur on the Manitou and Iron islands in Lake Nipissing are doubt- 
less outliers of the belts of rocks of the same age which outcrop 
farther to the west and southwest. 

To the north, up the main valley of the Ottawa, it is perhaps 
likely that the sea extended as far as the head of Lake Timiskaming 
and a short distance beyond, and that strata then deposited lie con- 
cealed beneath the Niagara limestones that outcrop on the shores 
and islands of the northern part of this lake. This seems the most 
satisfactory explanation that can be otfered at the present time to 
account for the presence of numerous, often large and angular, frag- 
ments of Cambro-Silurian strata with embedded characteristic fossils 
that are found lying loose at intervals along the shores of the 
northern part of the lake, and which certainly afford no evidence of 
having travelled any great distance from their source. 

Chazy, Birdseye and Black River Formations, 

On the west side of Iron island, in Lake Nipissing, beds of choco- 
late-brown and yellowish-grey, coarse sandstone or grit, occasionally 
becoming a fine conglomerate, rest unconformably on the upturned 
edges of the gneissic rocks classified as Laurentian. The rock is 
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composed of loosely oomimcted and roiindcd grains of quartz more or 
less abundantly coated with hydrous oxide of iron with little or no 
interstitial material The lowest beds are of a brown colour, with 
occasional lighter spots from which the iron oxide has been removed, 
while higher beds are yellowish-grey, also showing lighter coloured 
areas. When subjected to the action of the weather curious sub- 
spherical rings suggestive of concretionary action appear on the 
exposed surface, but a close inspection shows no apparent difFerence 
either in composition or texture of the part where these are developed. 
The beds are of good thickness, but would be useless for building pur- 
poses on account of the loose and friable natiire of the sandstone. 
Little or no calcareous matter is present, which is a rather .unusual 
feature, as even the coarse arkose or conglomerate lying at the base 
of the Manitou Islands outliers contains a considerable admixture of 
carbonate of lime. Murray* mentions the finding of loose fragments 
of limestone^ with characteristic Chai^ fossils, that possibly overlie 
these sandstones, which may thus r^presait the basal portion of the 
Chaiy formation. 

The Manitou islands, five in number, are situated about the middle 
of the wide open space in the eastern part of the lake. The largest 
and most northerly of these islands is about a mile in length from 
east to west, and is known as the Great Manitou or Newmans island. 
The next in siae and importance is the Little Manitou or McDonalds 
island* while the other three are so small and insignificant that they 
have not been separately named. 

The most southerly of these islands is somewhat less than a quart3r 
of a mile long« but only a few chains in widdi. On ^be southeast 
side of the island is a dark-brown arenaoeoos limestone, containing 
angular or subangular fragmoits and pebbles of the snbjaeent gneiss 
This lock is of no great thidmess, and passes rapidly upward into a 
yeDowish-grey arenaceous HmesumeL The whole secticm exposed is 
of small extent and thickness^ the beds lying in nearly, if not quite, 
honxontal succession. The shore is strewn with large angular blocks 
of the coarse-grained, yrilowish-giey. arenaoeoos Hmestone, contain- 
ing many weathered and waterwom fragments of obaeore cfphaloped- 
Hke remains These fragmmts. according to Dr. H. M. Ami, who 
has examines! them, resemble the Emd^>cfrm9 mmHitmbmlmiMm (Hall) 
frvun the Trenton and Black river. 

McDonalds^ island, or the Litile Manitou. is ahont half a mile in 
length f rv^in north to south and of no great brewidi. At the sooth- 
WBtt comer is a small patch of yeOowish-grey fisesaone^ occurring in 
Mb which hare little or no indinatioii. Tlie only foasQ 
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visible at this locality were frag^ments representing chiefly the 
siphimcles of orthoceratites, together with crinoid stems and casts of 
supposed worm-burrows. Small outlying patches were also noticed 
beneath the surface of the water. 

About the middle of the island^ on the west shore, the thickest 
exi)osure of the whole of these outliers is exposed. The total thick- 
ness is about thirty feet, the beds showing a gentle inclination to the 
west. At the base is a greenish or yellowish arenaceous limestone 
holding decomposed fragments and pebbles of the gneissic rocks 
beneath. This is overlain by a yellowish, arenaceous limestone, com- 
I^aratively free from coarse fragmental material, which in turn 
gradually passes upward into grey limestones and shales holding 
numerous fossil remains. The orthoceratites are characteristic and 
numerous, and one specimen obtained must have belonged to an 
individual over six feet in length. 

The following lists of fossils have been prepared by Dr. H. M. Ami 
from collections made by myself and my assistant, Mr. A. M. Camp- 
bell:— 

FalcBophyllum or Columnaria, imperfectly preserved. 

Amplexopora, sp. • 

Coscinopora (?) sp. 

ManotrypeUa quadrata, Rominger. 

Pachydictya acuta. Hall. 

Pleetamhanites (?) sp. 

Zygospira recurviroatra. Hall. 

Orthis tricenaria, Conrad. 

Bafinesguina Cf. R. altemata, (Emmons). 

Trochonema umhUicatum, Hall. 

Small exposures of the basal conglomerate and overlying arenaceous 
limestone occur on the west side of the Great Manitou island, these 
rocks dipping south < 5^, while on the south shore, near the old 
wharf, is a small outcrop of arenaceous limestone dipping east at a 
low angle. 

From these exposures the following fossils were obtained: — 

Stromatocerium rugosum. Hall. 

Columnaria halli, Nicholson. 

Fragments of crinoidal columns not determinable. 

PtUodictya faleiformis, Nicholson. 

Rafinesquina Cf. R, alternate, (Emmons). 

Zygospira recurvirostra, HalL 

ZygoBpxra (?) sp. undet 
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Lophospira hicincta, HaQ. 

'' sp. type of L. helicUres, Salter. 

Maclurea (f) sp. imdet 

AcivMceras sp. Cf. AcHnoceras higshffi, Stokes. 

Endoeeras, sp. 

Orthoceras, sp. Probably a new species of the type of Ortho- 
C€ras rapax, Billings. This may be referable to the geaos Catnero- 
ceras. 

TrtnUm. 

Between Deux RiTi^res and Mattawa are sereral small oompara- 
tiTdy flat-lying expoourea of aandatonea and limestones resting upon 
the Laurentian gneiss ckee to the edge of the river, that are com- 
pletely covered during times of freshet. The sections exposed are 
of no Tery great thickness or ext^it, the beds dipping in a southerly 
directiosi at a low angle. The most important of these outliers is the 
o^ne situated on the north side of the river about four miles above 
Deux Rivieres. The basal or sandstone beds formerly furnished 
matmal for the manufacture of grindstones of an excellent quality 
while local lime4dlns utilised cniain portions of the hi^ier beds 
exposed in this escarpments 

Abi>ut six miles below Mattawm two small outliers of a lig^- 
yellowish and purpHsh^ grey^weathmng areiiaceous limestone are 
seen in the north bank of the Ottawa river, containing abundant 
fogsik characteristic v>f Lovner Trenton period. BeeideB ihe rode t» 
aIii> ^le beach in the vicinity of these outers contains a large nunt- 
ber of somewhat watex^wv^m blocks of theee fossilifeitHis strata. 

The following list of foesik has been pcepared by Dr. Ami from a 
cv^Uection made at this locality. 

Oriaoidal fragments too imperfectly ppwerred for identijicatioQ, 
but may bekoag to li^rfM'Yt»«^ 
fVjfcWf^M^i 4^«v^^K Xichoj^on. v^*****?^*^^ r^^viwns >•. Tanuxem.) 

F'-,'^»v&«# »v>ttt£cuHpoxv>id v^^*tio«i rvsuirvvi 5.^r is^ctrScation.) 

Brancldc^ forta of uaoaticuUporoid. 
O^nu^ i»onticttli¥K>rv>id to«su p^vbdViy rfidi^c ro 5/*^nwf»>f« (Ci. 
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Young of Murchisonia (possibly Lophospira hicarinata. Hall.) 
Fragment of trilobite too imperfectly preserved for identification. 

Silurian. 

Clinton and Niagara. 

The rocks of this age, exi)osed on the shores and islands of the 
northern x>ortion of Lake Timiskaming, have been of exceptional 
interest to geologists ever since their discovery and description by 
Logan in 1845.* G^graphically this outljring patch is so widely 
separated from any locality where rocks of similar age are now known 
to exist that it has been a question whether it is indicative of .in 
area of marine submergence connected with that in^rwhich the fossili- 
ferous strata of Hudson bay were deposited, or whether it was in 
some way connected with the Niagara basin to the southwest. It ha» 
been previously asserted that these rocks belong rather to the great 
northern trough connected with Hudson bay, of which they are pro- 
bably an outlier, and the absence of all strata of Niagara age in the 
region bordering the lower Ottawa has served to strengthen this 
belief. Although in lithological character and colour the rocks of 
similar age exposed on Timiskaming exhibit a marked similarity to 
the Niagara exi)osed farther to the north, the rich and varied fauna 
characteristic of this outlier presents no corresponding resemblance, 
but rather a close analogy with the Niagara formation of south- 
western Ontario. 

It has been shown that a pronounced similarity exists both in 
lithological character and fossil remains between the Niagara of the 
Winnipeg basin and that exposed in the vicinity of the Churchill on 
Hudson bay, although these areas are now widely separated, while 
both present organic forms that are entirely lacking in the Timis- 
kaming outlier. These facts, therefore, seem to prove that the seas 
in which the Niagara sediments of the Winnipeg basin and of Hudson 
bay were deposited were practically continuous, while both were sep- 
arated from the Timiskaming basin and the region to the southwest. 

The strata forming the Timiskaming outlier occur in the form of a 
shallow synclinal trough, occupying somewhat more than the breadth 
of the lake, which is here about six miles, and extending from the 
northern end of Moose or Bryson island, northwestward beyond the 
confines of the present map. On both sides of the lake the rocks 
incline towards the water at varying angles, depending on the charac- 
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ter of the shore-line; although in general the dip does not exceed 
10^, and angles of lesser amount Hre far more common. On Mann or 
Burnt island, as well as on the i)eninsula to the north, the limestones 
show a very gentle westerly inclination of between one and two 
degrees, while on Percy island,* near the west shore, the rocks are 
very nearly if not quite horizontal. It is thus evident that any section 
made must of necessity be more or less ideal and any thickness 
based on the observed angles of the dip is sure to be misleading. The 
whole thickness exposed in any one section is somewhat less than 150 
feet, and it seems certain that the total amount of the Niagara ex- 
posed on this lake cannot be g^reater than 300 feet, and may be con- 
siderably less. The occurrence of loose angular fragments and slabs 
of gr^sh dolomite, resembling that exposed in the vicinity of Lake 
Huron and Nipissing, and containing characteristic Trenton fossils, 
has been noticed.t These are distributed at several points on the 
shores of the lake and specimens were collected from the northeast 
shore of Chief island. Although their source has not yet been ascer- 
tained the angular character of the fragments and their abundance 
shows clearly that this cannot be far distant. The lake is here over 
200 feet in depth and it. is just possible that below the Niagara lime- 
stone and concealed beneath the waters of the lake there exists an 
area of Cambro-Silurian rocks. This, however, can only be ascer- 
tained by boring, as no exjwsures of these rocks were encountered, 
although a diligent search was made with this object in view. 

The relatively smaller quantity of conglomerates and sandstones, 
characteristic shallow water deposits, and the rapid alteration from 
these coarser elastics to the fine-grained limestones indicative of deep 
water deposition, point to a rather sudden marine invasion ; while the 
comparatively great volume of strata remaining shows a prolonged 
submergence. The fine-grained character of most of the limestones 
show that their deposition took place in a quiet arm or extension of 
the sea not affected by the open ocean, while the abundance and char- 
acter of the fossil remains are ample testimony of the genial character 
of its waters. 

As exposed on the west side of Wabis bay, in the northwest comer 
of the lake, the lower portion of this formation is composed of a 
loosely coherent sandstone or grit alternating with timber beds of o 
fine conglomerate, with i)ebbles chiefly of Huronian quartzite, most 
of which have a thin coating of yellowish or brownish iron oxide, 
while the matrix, consisting of similar material in a finer state of 



•So called In honour of Captain Walter Percy of the steamer Meteor pfsring 
on this lake. 
tOeology of Canada (1863), p. 335. 
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division, contains a slight admixture of calcareous ma'tter. The 
actual contact between this and the underlying slate of the Huronian 
is not seen although only a few yards intervene between the exposures 
of the two rocks. The existing relations can, however, be made out 
pretty clearly, for while the compact and rather massive slaty rock 
which here represents the Huronian occurs in exi)osures with more 
or less rounded or hummocky outlines, the arenaceous strata of tho 
Niagara dip off or away from these hillocics at an angle of 5^. 

At Haileybury, on the western shore of the lake, close to the water'a 
edge and cropping out from the shingle, is a small exposure of light- 
yellow fine-grained limestone, without visible fossil remains, dipping 
northeast 25^. The discovery of limestone, with the general contour 
of the country in its vicinity, seems to sugg^t that a small patch of 
Niagara extends northerly along this shore towards Wabi bay, being 
Iierhaps three miles in length by about a quarter of a mile in breadth, 
underlying the clay which here effectually conceals any rocks which 
may be beneath. 

Farther south, on Percy island, which is only a few chains in 
length and is separated from the western mainland by a very shallow 
and narrow channel, the rock exposed is a light-yellowish limestone, 
presenting a very uneven or cavernous surface as a result of unequal 
weathering. The strata are nearly if not quite horizontal, and weather 
from yellow to brown or almost black as a result of the iron present. 
Shells of various species of brachiopods are somewhat numerous. A 
number of the fossil remains collected] have been determined by Dr. 
Ami as follows: — 

Clathrodiciyon fasHgiatum, Nicholson. 

Favosites gothlandica, Lamarck. 

Syringopora verticUlata, Goldfuss. 

Crinoidal fragments. 

Lepicena rhomhoidalis, Wilckens. 

Airypa reticularis, Linnaeus. 

Merisiella, sp. 

Anoplotheca hemiapherica, Sowerby. 

Pierinea, sp. 

Also branches of obscure Monticuliporidse. 

This fauna represents the Clinton, or base of the Niagara, or lower 
part of the Silurian. 

The northern and western points of Chief island rise into com- 
paratively high ridges of massive quartzose sandstone or quartzite- 
grrit which present the usual rounded and glaciated outlines. Sheltered 
in the bay intervening between these two points is a small patch of 
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boulder conglomerate, composed of 8ub-ang\ilar massee derived from 
the underlying quartzite. These are embedded in a calcareo-arena- 
oeous matrix composed chiefly of i>ebble8 and finer material, the whole 
representing evidently a boulder-strewn beach covered by later sedi- 
ments of the Niagara formation. The surface of the quartsite on 
which this conglomerate rests presents the hummocky character 50 
common in the case of the hard Archsean strata, the irregular cracks 
and depressions being filled by the conglomerate. Subsequent glacia- 
tion has removed much of the material, so that the exposure now 
presents a plane surface with a inore or less net-like structure, the 
framework being presented by the finer arenaceous cement, while 
the meshes or interstices are occupied by truncated sections of quartz* 
ite boulders, as well as of the rounded hillocks of the solid rock 
beneath. Some of the boulders present in this conglomerate were 
evidently large concretions, as they exhibit concentric structure and 
weather very rusty owing to the disintegration of the large proportion 
of iron present. The finer cementing material, while relatively much 
smaller in amount than the pebbles and boulders, is always of o 
greenish or yellowish colour and fiequently contains corals and 
orthoceratites. The action of the weather has partially obliterated 
the glacial strise on this finer matrix but the sections of the quartzite 
boulders and hummocks exhibit these markings in great perfection* 

On the southwestern shore of Chief island is another small i>atch 
of a finer grained conglomerate, the pebbles of quartzite being less 
numerous and of much smaller size, while the matrix contains much 
more calcareous matter. The rock dips southeast < 6®. 

A number of rather badly preserved fossils were secured at this 
locality, which have been named as follows by Dr. Ami : — 

Halysites catenularia, Linnseus. 

Columnaria, sp., with very irregularly disposed horizontal tabuhe. 

Zaphrentis, sp. 

Streptelasma or Caninid, sp. 

Rhynchonella, sp. 

Murchisonia, two species. 

Euomphalus, very large species. 

Discosorus, Ci. D, conoideus. Hall. 

The above fauna represents the Clinton formation or lower portion 
of the Niagara. 

On the east side of the lake, from the point south of Chief island 
to within less than a quarter of a mile from Pich^ point, the shore is 
occupied by a narrow fringe of the basal conglomerates and sand- 
stones of the Niagara. The coarser beds are of the boulder con- 
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^lomerates already described, representing simply a talus of angular 
and sub-angular fragments detached from the elevations in the im- 
mediate vicinity of the (exposures, consolidated together by a finer 
grained arenaceous cement of a yellowish colour, in which are also 
embedded fragments of corals and orthoceratites. 

This boulder conglomerate passes upward into a fine conglomerate, 
in turn replaced by a coarse grit, and becoming finally a yellowisli 
rather friable sandstone. These beds run in long undulating curves, 
closely following the general outline of the underlying quartzite, 
with a general westerly dip at angles varying from 10° to 16°. The 
action of the waves has in places caused this to disintegrate very 
unevenly leaving a rough pitted surface. At PichI point and for some 
distance north the Huronian quartzite is left entirely denuded of 
these deposits. 

In the bay to- the south of Pich€ point, and between this and 
Wright's silver mine, there are two small patches of thinly bedded 
light-yellow arenaceous limestone dipping in a southerly or south- 
westerly direction < 6° ; immediately south of Wright's mine is 
another small patch of similar arenaceous limestone dipping south- 
west < 9°. • 

On the east shore of the lake, nearly opposite Bryson island, there 
are two more small patches of the arenaceous limestone exposed rt 
the shore, wrapping roimd the hummocks of -Huronian quartzite and 
dipping in a southerly or southwesterly direction < 6°. None of 
these small patches of limestone contained any visible fossil remains. 

On Mann island, as also on the two small islands between 
this and Bryson island (Oster and Brisseau islands), as well as 
on the high promontory separating Wabbi and Sutton bays in the 
northern part of the lake, are exposed the limestones and shales 
that represent the deep-water deposits of this period. The limestone 
is of a pale-yellow or cream colour, weathering whitish, and varies 
in thickness from a few inches up to two feet or over. Some of the 
beds are very fine-grained and of rather even texture, and it is pos- 
sible that some parts may prove to be sufficiently uniform for use 
as lithographic stone. As a building stone it is of excellent quality. 
Thiese limestones, on the north shore of the lake at Dawson point, dip 
a little south of west at an angle of between one and two degrees, 
rising into cliffs of over a hundred feet in height on the west side of 
Sutton bay, and forming a somewhat elevated rocky plateau with a 
gentle westerly slope, corresponding mainly with the angle of dip 
towards Wabi bay. The east shore of Mann island presents a some- 
what similar, though much lower, escarpment, while the western shore 
is a gently shelving beach, which at low water reveals considerable 
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areas of the almost horizontal limestones. Some of the beds contain 
a considerable proportion of silica of a cherty character, and all the 
fossils are more or less silicified. The action of the weather causes 
them to stand out in relief and often displays their minute stru'^tures 
perfectly. A large collection of these fossils was made along: the 
western shore of Mann island, comprising the following forms :^s 
determined by Dr. Ami and Mr. L. M. Lambe: — 

Bythotrephis (Chondrites) gracilis. Hall. 

" Cf . B. palmata. Hall. 

Clathrodictyon fastigiatum, Nicholson. 
Cyathophyllum articuUitum, Wahlenberg. 

" americana, Milne-Edwards and Haime. 

Favosites gothlandica, Lamarck. 
Alveolites niagarensis, Rominger (non Nicholson). 
Cladopora crassa, Rominger. 
Syringopora verticillata, Goldfuss. 

" bifurcata, Lonsdale, 

Haly sites catenulariay Linnseus. 
^ " compacta, Rominger. 

Lyellia affinis, Billings. * 

" . Amjsricana, Milne-Edwards and Haime. 
Thyaanocrinus liliiformis. Hall. 
Dendrocrinus longidactylus, Hall. 
Taxocrinus n. sp. 
Lichenalia concentrica. Hall. 
Phcenopora expansa. Hall. 
Trematopora sp. 

Orthis (Dalmanella) elegantula, Dalman. 
Orthis calligramma, Dalman. ^ 

Platystrophia hiforata, var. lynx, Eichwald. 
Strophomenoid shell, type of Rafinesquina. 
Stropheodonta sp. (? n. sp.) 
Leptcena rhomhoidalis, Wahlenberg. 
Airy pa reticularis, Linnseus. 

" intermedia. Hall. 
Trematospira sp. 
Pentamerus oblongus, Sowerby. 
Euomphalus alatus, Hisinger. 

Murchisonia sp. 

" suhulata, Hall. 

Discosorus conoideus Hall. 

" gracilis f Foord. 
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Orthocerna, ap. 

" ap,. Of. 0, virgulatum, Hall. 

Orthoceras Cf. 0. cadmus, Billings. Cf. 0. suh-cancellatum. 

Hall. 
Actinoceras vertehratum. Hall. . A, Bachi, Stokes. 
Calymene niagarensis. Hall. Probably identical with Calymene 

hlumenhachii, Brongniart, 
Beyrichia, ap, Cf. B, lata. Hall. 



PLEISTOCENE. 

The Pleistocene history of this and adjacent regions seems to be In 
the main divisible into two parts. (1) That of great accumulation of 
snow and the production and maintenance of a confluent ice-sheet. 
This is believed to have been accompanied, if not caused, by a vast 
regional uplift, increasing in amount to the northeastward. Follow- 
ing this came (2) a profound submergence, during which time the 
ocean invaded a large portion of the Ottawa valley, forming a marine 
gulf rivalling in extent and depth similar encroachments made by 
the sea during portions of the Palaeozoic. The researches already 
made seem to show that channels may have connected that portion of 
the ocean covering the St. Lawrence and Ottawa valleys with that 
existent in Hudson bay, while the marine invasion may have been 
continuous over a vast inland basin represented at present in part 
by the area of the Great lakes. 

Taylor, Chalmers, Gilbert, Wright, Spencer and others have been 
at work in this and neighbouring districts connecting and correlating 
the beaches representing the various stages of this submergence, but 
it is only possible within the scope of the present report to point out 
in the most general way some of the important results obtained. 
Taylor has shown that immediately following the retirement of the 
great ice-sheet which marked the first part of the Pleistocene, and 
to which reference will shortly be made, an important strait or arm 
of the sea covered the Mattawa and Timiskaming valleys, while later, 
as the flood subsided .and the ice receded from parts of the area pre- 
viously hfeld by it, most of the waters of the Great lakes emptied for 
a considerable time eastward into the Ottawa through the Mattawa 
valley. Beaches marking the successive stages in the subsidence are 
well exposed on the hillsides to the north and south of Lake Nipiss- 
ing, especially in the vicinity of North Bay, where they were found 
and described by Taylor and Wright, while the valleys of both the 
llattawa and Ottawa rivers present many evidences of having been 
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occupied for a somewhat protracted interval by a stream rivalling, 
if not exceeding, the St. Lawrence in volume. 

In the present report the existence is assumed of a vast superin- 
cumhent glacier, of which the chief gathering-ground, as indicated 
hy existing striae and distribution of drift material, was situated 
directly over the watershed between Hudson bay and the St. Law- 
rence river. This hyxwthesis appears to offer the most satisfactory 
and comprehensive explanation of the various phenomena, while at 
the same time it is one in accord with views that have already receiv- 
ed most general recognition among the students of Pleistocene 
geology. 

Although thus generally agreed as to the agency producing the 
various results encountered, a considerable diversity of opinion exists 
among geologists as to whether the large number of observations al- 
ready made can b^ adequately explailtied on the theory of one great 
ice-flow with minor oscillations, or of several distinct epochs of glaci- 
ation, each with its own proper ice-mass and separated from one 
another by interglacial x>eriods during which much milder climatic 
conditions prevailed. The information obtained from the examin- 
ation of this district is not sufficient to afford a basis of argument in 
favour of either view. It is, however, easy to understand that while 
areas situated near the extreme border of the ice-sheet may have en- 
joyed comparatively long interglacial periods, during which tho 
climate was of such genial character as to permit and favour the 
growth of a somewhat luxuriant vegetation, others, in r^ons farther 
removed to the northeast and near the centre or centres of accumu- 
lation, showed very little, if any, amelioration of temperature. The 
divergence in existing stris observed throughout this district seems 
perfectly explicable on the theory of differing phases of one great 
glacier, with comx>aratively short intervening lapses of time during 
its temporary recession and subsequent re-advance. 

As the position of these first-formed ice-masses would of necessity 
be largely determined by the position of the highest land then ex- 
istent in this region, it is probable that very early in the Glacial 
period there were two main gathering grounds or centres of disper- 
sion for such ice. These would be situated respectively in the area 
to the northwest of Lake Timiskaming, in the vicinity of tie * Qieat 
bend' of the Montreal river, and the high quartzite ridges to the 
west of Lady Evelyn lake, and on the high rocky hills known to 
exist in the vicinity of the hight-of-land to the northwest of Lake 
Timiskaming. It is probable that early in the ice age these local 
centres sent out glaciers which flowed over the lower lands and 
valleys to the south, and may have been the cause of some of the striae 
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observed on the rock-surfaces exposed in the valley of the Montreal 
river, as well as on the shores of Lake Timiskaming. Although it is 
possible that all such evidences may have been so obscured in the pro- 
found general glaciation which followed as to render their recogni- 
tion and correlation matters of extreme difficulty. We may suppose 
that glaciers of the kind above referred to, increasing under favour- 
able conditions, eventually coalesced as parts of one great ice-sheet, 
of which the distributing centre may have been gradually shifted 
eastward towards the neighbourhood of Opasatika and Labyrinth 
lakes on the canoe-route to Lake Abitibi. There is likewise sufficient 
evidence afforded by a study of the later striations, that must have 
been caused by temporary re-advances in the waning ice-sheet> that 
this eastward shifting of the main gathering-ground must have slow- 
ly continued, while the final recession was almost directly northeast. 

It is now a well ascertained fact that the motion of ice is one re- 
sulting from its plasticity, resembling substantially the movement 
which obtains in an extremely thick and viscid fluid when spread 
upon any surface and a supply of fresh material constantly added. 
It is, therefore, obvious that any inclination, however slight, of the 
iuiderl3ring surface, or the interposition of natural barriers at or near 
the sources of supply, were in the first instances the determining 
causes of the general direction of the ice flow. This onward motion 
once imparted was continued, and depended subsequently not so 
much on the nature of the land surface on which the glacier reposed 
as upon the general slope of the upper surface of the glacier, which 
inclination was imparted as a result of the unequal accumulation 
of material at the centres of disx>er8ion. To the north and northeast of 
Lake Timiskaming the various passes or valleys leading northwards 
aeross the height-of-land are a little less than 1000 feet above the sea, 
although the rocky elevations in the immediate neighbourhood rise 
in general from 200 to 500 feet higher, while some of the hills in tlie 
vicinity of Labyrinth and Opasatika lakes show an elevation of over 
dOO feet above the surrounding lakes. If added to the general slope 
thus obtained be taken the rise consequent on a differential uplift 
gradually increasing in a northerly direction, the resulting slope 
wotdd be sufficient to compel a somewhat rapid southwesterly flow 
in any glacier formed in this vicinity, while in addition it is probable 
that an ever increasing supply of icy material to the northeast 
might so. accelerate this onward motion that even the interposition of 
such formidable natural barriers as the deep gorge of Timiskaming 
must have been, with its steep opposing slope, only served as temp- 
orary checks. 

This great ice-sheet acted as an important agent of transportation, 

4S30— 9 
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c«tc^in|r up and canyin^ forward large quantities of clay, sand, 
imiw) and boulders from tlie higlier elevations on the north to fill op 
the Tarious inequalities of contour existin^r farther south. The drift 
materiaL though Tarring very mudi in this region, is as a rule 
rery coarsi^ on the higher lereb and on the hiU-sides facin^r tow mr i fa 
the south and southwest. On these hi^ier lerds the ground is Tery 
niUfcli enoumboed by more or less rounded or ^uhangular houlden 
which usually do not show transportation from any great distanee^; 
although by a careful comparison of the material of this drift it w«a 
a$i:>Nrtained that many of these lootse fragments had been earricM] as 
mudi as fifty or sixty miles^ in a direction closely c or re s p o nding with 
the striation markinir the maTimum extenson of the ice-sheet over 
this district. Urns, loose fragments of tne buff-coloTaed H ia e a t ou e 
with <^iaractmstic nodular cherty matter, known to oceur in a patdi 
\\f ^xnewhat limited area in the riciniiy of the northern part of Lake 
Timij^auninp, weve found on MaiteD or Crooked lake in lint tomrt- 
ship of Gladman« a <&taace of crer fifty miles frcoa whoe s^dk rock 
is now &^und in placeL Tlie discztbctioe of these dbaracterist&c frag- 
mMit». whidi ai^ an ^efccially rahsdMe cxitcnon cf die £ieiedcm of 
k^fiow on acvooni \>f the kn^fwn Hahcd esxcz of dds 
outlier, sho'ws dsat the 
a dii^tk>n \^ aaoTmEMnT Tsxyinr fmn S. 7* W. ^j S^ 1^' W_ 




On Lake 

v>f ^le Harcaiam «x^^«ed ia tke 

liiwc^ are 

x«£ Lake X^fcsscs^. «^ weC a^ iaii»e r: 



cr fr,HE;t v?tf ^ s«CMaz3ip pmtvr as^ was j:£fw5ie air •ttraac 
tW ctK^ w£^ ^^ 7kS:k oic wSianmai of^iscas rf 




^?it ^i Ls^ T^Tnyk^irrnr T!be 
^ >^^^sftMt. ?£ wo^^ *3if imzy^ was mcanc 




^>^tt ,^i ^a>^ To^nscul a-crtns. ^^nie^sLl^ ^nmc "has: aiiAue if 
V^ A xni^j i^ 'nits nw9 jznr nxtQurazis ffiORssuiL. T 



Bwlow] PLEISTOCENE 131 1 

geological description covering the area immediately bordering these 
topographical features. 

Besides the removal and transportation of boulders, gravel and 
other material, there is abundant evidence everywhere of considerable 
abrasion of the surface produced by the passage of the ice-sheet 
across this district. Throughout the whole area covered by the ac- 
companying map-sheets most of the rocky elevations have been 
smoothed and in many cases even polished, while scratched or striated 
surfaces are also common. Theae strise are usually long, more or less 
parallel scratches, varying in size from extremely fine lines which 
can often only be detected by very close scrutiny, to furrows several 
inches in depth and width. They have in general a somewhat con- 
stant direction except in the vicinity of deep and narrow valleys, 
where they frequently show considerable divergence from the average 
direction of the district. Many of these strise consist of a series of 
irregular, curving and often faint scratches, as if occasioned by an 
unoertain or intermittent action, while some of the deeper and more 
pronounced furrows exhibit irregular broken cavities at intervals in 
their course as though produced by a "bumping" action caused by 
hitches in the rocky implement producing them. 

Ledges and ridges which have been long exposed to the action cf 
the weather usually reveal little or no evidence of such striation on 
account of the sub-aerial decay to which the rock has been subjected, 
while, on the contrary, rock exposures which have been but lately 
denuded of their overlying soil, as well as those portions of the rocky 
shores of the various lakes and streams exjwsed only between extremes 
of high and low water, usually exhibit such markings in great per- 
fection. The various gneisses and granites of the Laurentian areas 
are so faintly marked, if at all, that the direction of the striee can 
seldom be ascertained with any degree of certainty. There seems no 
reasonable doubt that such markings were originally present, as under 
the favourable conditions already mentioned they are often plainly 
discernible, but as a rule prolonged atmospheric decay has so acted 
on exposed surfaces of these rocks that their surfaces have become 
roughened. On the other hand, on exposures of Huronian rocke such 
as slate, greywack^, quartzite and especially diabase and gabbro, 
these glacial markings are very frequently to be observed in all their 
pristine freshness. In many localities, particularly in the area cover- 
ed by the Lake Timiskaming sheet, there are two, three and even 
four sets of striae on the same rock-surface, differing somewhat in 
direction, and marking, as a rule, but slight changes in the direction 
of the ice-flow, during successive re-advances of the ice-sheet. The 
4330— 9J 
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correlation of such strise is usually exceedingly difficult and unsatis- 
factory, as the intervening lapse of time denoted by these divergences 
was doubtless of comparatively short duration. 

It is probable, as has been stated, that early in the ice age glaciers 
of the alpine tyx>e occupied the high hills of diabase and gabbro in 
the vicinity of the height-of-land immediately west of the canoe-route 
between Lac des Quinze and Abitibi, as well as on the high ridges of 
quartzite grit to the west of Lady Evelyn lake, of which Maple 
mountain is the most prominent eminence. The striae which have 
the closest correspondence with the general trend of the valley of Lake 
Timiskaming and the Ottawa river were possibly caused by such a 
local glacier, as these markings are earlier than those which trend to 
the east on the one hand or to the west on the other. The striie 
marking the main advance of the ice-sheet in this region show n 
general trend of about S. 14° W., but many of the observations noted 
present a marked divergence from this general direction, especially 
those made in the vicinity of lakes and streams where these ice mark- 
ings show an unfailing tendency to conform very closely to the direc- 
tion of the enclosing valleys. 

The earliest of these southwesterly ice markings are those which 
run nearly south, the direction of ice-flow showing a gradual change 
in the direction of successive re-advances, following temporary reces- 
sions, from a little west of south to almost directly southwest. 

Li the area covered by the northern and central portions of the 
Lake Timiskaming sheet there are many lakes whose general trend 
makes but a small angle with the average direction of ice-flow 
while their containing valleys are narrow, rocky and steep. The 
northern part of Timagami, Waibikaiginaising and Wakemika lakes 
may be cited as examples where the glacial strise show a general 
direction of a little east of south, in this respect showing the mark3d 
influence of topographical outline. 

In the subjoined list, which is necessarily brief and incomplete, 
consisting of observations made during an exploration whose primary 
object was to map out and report! upon the various subdivisions of 
the Arch^aean rocks, an attempt has been made wherever possible to 
tabulate in regard to their age the various strise observed. Where 
two, three, and even four sets are noted as occurring on the same 
rock-surface, the order in which they appear is believed to represent, 
with approximate accuracy, their relative ages from the oldest to 
the most recent. 
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List of Olacial Strice. 
Lake Timiskaming. 

ra IIP V 

WabiB bay, weet shore of, on lot 10, con. V. Buckle township i S45*'W 

Wabis bay, east shore of, on lot 2, oon. I. Harris township S 19" E 

Satton bay, northeast shore of, on lot 8, con. V. Harris tp S 51'' £ 

East sh3re, west of Apika creek, on lot 38, con. I. Guigues tp. . . .* S 81<^ £ 

Chief island, east shore of rS36*E 

Chief island, north shore of \ S 66" E 

/S14"E 
Chief island, west shore of S 48« £ 

lS54°£ 
East shore, on lot 31, con. I. Guigpied township S32°£ 

Pich^ point, south of, on lot 12, oon. I. Guig^es township i S 46*^ E 

rs 2S<> F 
East shore, north of Wright*s mine, on lot 7, con. II. Guigues tp. •! g ^qq d 

i S 21" E 
Wright's mine, (Lake Timiskaming Silver mine) on lot 62, con. I. . I o oio -e« 

Duhamel township " Block A ^' \ S 60° E 

Joanne bay, east shore of, on lot 58, oon. I. Duhamel township. • • '^ 3 1 40 v^ 

East shore, on lot 54, oon. I. Duhamel township { q^^^u 

East shore, at Narrows with Bryson island on lot 44, con. I. Duha- 
mel township S 21" E 

East shore, opposite Drunken island, on lot 31, oon. I. Duhamel 

A, L • ^ 4** 'W 

West shore on lot 14, con. IV. Lorraine township S 4° W 

West shore on lot 12, con. VI. Lorraine township 8 21" E 

rs i2"W 

West shore on lot 11, con. VII. Lorraine township. I S 18" W 

( S 18" £ 
West shore; on lot 15, oon. 1. Bucke township. J g 26° W 

Laperriere bay, north shore of, A a mile east of old H. B. Go's post, f S 21° E 
on lot 7, con. II. Duhamel township \S6°W 

rs 17" w 

Islet near east shore about 1 mile southeast of Roche McLean -! ^ 090 w 

Roche McLean, near west shore S 10° £ 

West shore opposite Roche McLean S 4" E 

West shore 1* miles north of Montreal river S 4" W 

r s 21° £ 

West shores IJ miles south of Montreal river •! g I90 W 

Quinze river. 

rs 21° £ 

Islet opposite North Timiskaming P.O. Near southeast shore 1 S 31" E 

At second rapid above Lake Timiskaming IH 50° E 

On new roaa to Lac des Quinze, 6 miles east of First rapid on 

River des Quinze S 47° E 

Lake Timagami. 

'"W 



rs 4" 

.-^814" 

Is 19" 



Northeast arm, west end of portage to Caribou lake -[ S 14" W 

lS19"W 
Northeast aim, island in south narrows, two miles west of portage 

to Caribou lake S16°W 

Northeast arm. islet near south shore, ^ mile southeast of/S16°W 

Ferguson island iSSOoW 

Northeast ^arm, island east of Broom island S 14° W 

Northeast 'arm, point on south shore h mile southeast of Broom f S 9° W 

island \S24°W 

Ko-k6-ko bay, east shore of, 1^ miles south of north end S 9° W 
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Ko-ko«ko bay, islet near centre, 2^ miles south of north end S 14<* W 

Ko-ko-ko bay, islet near west side, 8^ miles south of north end . . S 8<* W 

Ko-ko-ko bay, east shore of, 3^ niile« south of north end S 6^W 

Ferguson bay, east side, near southern end S 1** £ 

Ferguson bay, point on west shore IJ miles south of Ferguson point { a ^ w 
Sandy inlet, point on southeast shore } mile east of Ferguson point. { a i go £ 

Sandy inlet, north eastshore, near mouth of Annima-Nipissing river I q iqq v 

Whitefish bay, east shore, 1^ miles south of creek from Whitetish j S 11*^ £ 
Uke \S 40W 

Whitefish bay, point on west shore ^ mile southwest of creek from 

WTiitefish lake 828°E 

Whitefish bay, islet in, nearly 1 mile south of creek from Whitefish / S 1<* £ 
lake Is WE 

}q go V 

North arm, point on west shore, i mile south uf Deer island < ^ « ^^ ^ 

Southwest arm, island near north end of S 19" £ 

Southwest arm, east shore of, 2 miles southwest of Narrows /S 9"W 
island \SirW 

r s 4" w 

Southwest arm, east shore of, 5 miles northwest of south end ■[ « « To ry> 

fS 4''W 
Islet 1^ miles southwest of Hudson's Bay CoV post -{ S 11** W 

1 S 29^ W^ 
Islet 1} miles east of Hudson's Bay Co.'s post S 9*" W 

rs rE 

Islet near north end of Island bay <[ S 12" W 

ls2rw 

Portage near south end of McLean peninsula S 4" W 

/'U040T17 
High Rock island, southeast shore of I S 29" W 

Cross lake. 

West shore of lake, 1^ miles south of Tiniagami River inlet S 5<* W 

North point of island, 19 miles south of Timagami River inlet ... S 3" W 

(A 2" E 

East shore of same island, 2 miles south of Timagami River inlet. . -[ « 70 w 

West shore, k milenorth of Timagami River inlet S 18" W 

West shore, IJ miles south of Timagami River inlet i'S i>yj^ 

i S 11* W 
Small island near west shore Ij miles north of Timagami River inlet { a 150 w 

Point on west shore Ij miles north of Timagami River inlet S 5" W 

Area Southeast of Lake Timagami. 

Island near southeast end of Jumping Caribou lake S 14" W 

Marten lake, southwest shore of, % mUe northwest of north town- 
line of McLaren S2a"W 

r s 2" w 

Islet in Red Cedar lake, lot 6, con. VI., Thistle township 1 S 12" W 

Tomiko lake, northwest shore of, on lot 5, coo. 1., Fell township. . S 16" W 

rs 4"W 
Moxam lake, northeast shore of •!S22"W 

ExpecUtion lake S 22" W 

Simpson lake, at outlet uf S 22" W 

Simmon lake, islet near northeast end of S 22" W 

MacKensie lake, islet near east end of S 22" W 

Mackeniie lake, east end of 8 14* W 

Breadalbane lake S 21" W 

Bush lake (near headwaters of Ottertail creek) S 80" W 

Poplar lake, west shore of, on lot 2, con. 111., Gladman township S 80" W 

Kaotisinewaning lake, south shore of, in Notman township. S 7" W 

Red Water lake, west side of, near | mile from outlet S 20^ W 
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Lake Ni pissing. 

Goose islandt Is^W 

Iduiitou isUndB, mo8t easterly islet of South 

Small islands in Goulais bay S 15'' W 

Goulais point S25«»W 

Small island opposite lot 3, con. C, Caldwell township. S 19" W 

North shore of, on lot 7, oon. C, Caldwell township S 25* W 

North shore of, on lot 11, oon. C, Caldwell township S 25° W 

Point on west shore HdffW 

Southeast shore of Bear bay, opposite Masldnong^ island S 10^ W 

Deer bav, south shore of (west arm) S2(fW 

North shore of, on lot 6, con. C, Springer township S 14** W 

North shore of, on lot 5. oon. C, Sprinf^er township Sl^W 

North shore of, point 3^ miles east of Dukis point S 19° W 

North shore of, point 4 miles east of Dukis point S 14° W 

Clark (Sandy) island, near western end < S S5° W 

Hardwood islands, west end of S 20^ W 

Island east of east end of Hardwood islands S 25° W 

South bay, east shore of S23°W 

Lady Eveljn lake and vicinity. 

Point on north side of largest island in Lady Evelyn lake, 3 miles 

south wvst of Obisaga narrows S 4° W 

Island in Lady Evelyn lake, 3A miles south of Obisaga narrows. . . S 6° W 

r s 5° w 

Southwest shore Nonwakaming lake, 3 miles west of inlet { S 2lo W 

Island near east shore Nonwakaming lake, about 2 miles north- / S 3° W 
westofinlet \S20°W 

West shore Wak^mika lake { S 22° £ 

South shore Wak^mika lake {Iirl 

Turner lake, southeast shore of S 10° W 

Area northeast of Lake Timagami. 

Net lake, east shore of, near north end ... S 4° W 

Loon lake, south end of S 3°W 

Ko-ko-ko lake, east shore of, i mile north of outlet S 18° W 

r S 2° E 
Ko-ko-ko lake, east shore of, 2j miles north of outlet -(q 3°W 

Tetapaga lake, north shore of, 1 mile east of outlet S 1° W 

Turtle lake, north shore of • u or^ w 

Vermilion lake. 

[ s 10° W 

Turtle lake, small island near north shore of 1 S 30° W 

[ 8 52° W 

Waibikaiginaising lake, island near eant shore of, 3 miles from! u oo ;r 
south end I S 29° E 

f S 8° E 
East end of portage between Summit and Friday lake ■[ a i go v 

Friday lake, west shore of, 1^ miles north of outlet i 8 16° E 

Bear lake, east shore of, 2 miles north of outlet 8 4° W 

Islaiid in Vermilion lake, ^ mile southwest fnim northeast end. . . 8 8° W 
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Wicksteed (or Shaboeaging) lake. 

/ U -140 rir 

On Rocky islets, Iji mileB southwest of inlet .. '{s2rW 

On southeast shore, 1| miles southwest of inlet S 27° W 

On northwest shore, 2 miles southwest of inlet S 24" W 

On Rocky islet, 4J miles southwest of inlet. S2rW 

At Narrows, 2) miles northeast of outlet 1 S 24** W 

On islet near west shore, 4^ miles southwest of inlet < S 34" W 

On islet near west shore of big western bay, 4 miles southwest of inlet -j a 940 w 
On west shore, 1 mile northeast of outlet 1 S 31o W 

Annima-Nipissing lake and vicinity. 

rSlO'E 

• West shore of bay on route to Mountain lake ..A S 2"£ 

Is 3"W 

r s 6" w 

Island near centre of lake, 4 miles from north end -k av^yr 

( S 9°W 

West shore, 3^ miles fromnorth end -^ S 20' W 

I a 290 W 

Gull Rock lake, northeast shore S20"W 

f S 7" W 
Carrpng lake, south shore of lS20"W 

Diabase lake, south shore of -I c ige w 

Rabbit lake and vicinity. 

Rabbit chute on Matabitchouan river, at outlet of lake -! » X'W 

West side, i mile south of Rabbit chute S 3"W 

iS 3'W 

< G g» TIT 

Burnt point, on west side of south end of Outlet bay i a 030 -m 

IS38"W 

Southeast shore, 1 mile northeast of Rabbit point S1S"W 

,S 2"W 

I S 13" W 
Point on east shore, i mile north of Rabbit point -, q oko w 

is 42" W 
Island in Rabbit lake, opposite Rabbit point S 5" W 

/S 4»W 
Ross lake, south shore of -[ S 22» W 

U29<»W 
White Bear point on we«t shore lake S 3*> W 

rs 8«W 
Island in White Bear lake, near northeast corner •[ S 15** W 

U 40" W 

Montreal river and vicinity. 



South end of Mountain or Round lake S 42" E 

On islet in river, 1 mile below Mud Lake portage S 22* E 

At Fountain falls S ir E 

Island near weet shore, near north end of Sharp lake. S 40* W 
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ECONOMIC GEOLOGY. 

Oold and Silver. 

Throughout the whole of the large area coloured as Laurentian on 
the accompanying map-sheets very coarse aggregates of quartz and 
feldspar with more or less mica, known as pegmatites, are of frequent 
Rnd often rather extensive occurrence. In origin they are distinctly 
igneous and intrusive and in many localities are dike-like, often 
branching and cutting across the foliation of the gneissic rocks, 
although in other instances they occur as coarse-grained bands or 
belts interfoliated with the finer g^rained grranite-gneisses. These 
acid bands sometimes become finer grrained and not infrequently shade 
imperceptibly into the mass of the gneisses with which they are 
associated. 

Early in 1887 the town of Mattawa was startled by the report of 
the discovery of gold in considerable quantity in a large number jf 
these quartzo-feldspathic masses cutting the gneissic rocks in the 
immediate vicinity. An examination was undertaken of these so- 
called gold-bearing quartz-veins, and a number of samples taken lo 
represent nine of the principal localities were submitted to Dr. Hoff- 
mann, Chemist and Mineralogist to the Survey, which when assayed 
furnished only negative results in the case of both gold and silver. 
The following table shows in a concise manner the results thus ob- 
tained* : — 



Locality. 


Description. 


Gold. 


Silver. 


Mattawa. hill on north side 
Ottawa river. 

Hill on eaat side Ottawa 

river 3 miles north of 

Mattawa. 
3 miles we^t of Mattawa and 

i mile north of McCool's 

mill. 


Quartz and feldspar (pegma- 
tite) large samples from 
five different localities. 

Quartz and feldspar in mica 
schist. 

Quartz with a little feldspar. 
Large samples from three 
different localities. 


None 
None 
None 


• None 
None 
None 



About the same time samples from apparently segregated veins of 
QTiartz, containing more or less disseminated sulphides and cutting 
"^hat has been mapped as Laurentian gneiss in the Lac des Quiuze 
T^egion, were obtained by Mr. 0. C. Farr of Haileybury, Ont These 
'Were sent to the Geological Survey and handed to Dr. Hoffmann 



♦ Annual Report, Geol. Snrv. Can., vo'. III. (N.S.). 1887-88, pp. 30-31 T* 
Assays Nos. 22-80. 
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whose assays showed only traces of the precious metals. The f o] 
ing table condensed from Dr. HofEmann's report will show the n 
of his examinations and assays*: — 



Locality. 



Description of Specimen. 



Route to Abitibi, 8 miles S.jClMUooi>yrite and quarts. 

Height-of-land. 
R. A. Klock*8 limit, north 

shore Lac des Quinse. 
Lao des Qtiinze, northeast 

end. 



Weight. 



H 



Pjrrite and pyrrhotite and -H n 

quarts 
Pyrite in quartz with ferric 8 m 

hydrate. 



t 

Gold I Si 
per toii.:per 



Trace ! N« 



tf 



Ti 



In addition to these samples of quartz, containing in some e 
pyritous material, were sent to the Director of the Geolo^^cal Sur 
but their assays by Dr. Hoffmann did not afford any enooura^ 
results so far as regards their gold and silver contents. Tl 
samples were from Lake Nipissing and the re^on adjacent and 
results of their examination in the laboratory of the Survey nur 
referred to as foUowsf: — 



Locality. 



of 



Specimen. Weight. ^^<** Sil 



Sturg^m R (branch of) N. Finelr < 
of Badgerow tp. cna 



ioopyrite with a 



«l 



very dia-llS^ 



Small island in Lake Xipia- 
sing. 



and calcite with . 
ittle pyrrhotite and py- 
nte. 

Vein crossing inlets W. end Rost-staiBedqnaitxaBdaBesM a 

Lake Xipiwing. " " 

Great Manitou island. Lake Fddspar and qnaitx with m>> 4 
^ Nimwing. lybdeaite and Drrite. ^ " 

Two mS«w!>C. W. of North RortHOaiiMd qnaitT^ n^ xi lu. 

Bay. rite, PT- 4* Iha. 



In the area characterized hy the piesence of Hmonian rocks 
their associated eruptives, a large quantity of whitish or «n 
translucent quarU is an ahnost invariable aceompaniment ^ 
extended exposure of rock. This quartz is seen to rene^ „ 
tions of secondary siUca fil^ in the va^ JIST!!^^ 



•Annual Report. G«oL Surr. C^a., ^^i ni .x «i^ imv-m 

tAnnual Report. Ge<U. Surrey. C^xt. r^i tt rv o ^ 
Vol. IV. IX.S.K 1S$S.». part iC aiJ^^^^. S^^^' 
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caused by the profound orographic movements through which these 
strata have passed. Sometimes this vein-quartz is in the form of 
lenses or eyes occupying various small gaps or openings in the rocks, 
these gradually increasing in size until lenticular masses of quartz 
of considerable dimensions are formed. In some cases these masses 
run for considerable distances and approximate in character to true 
£ssure veins, although large and typical examples of such veins arc 
exceedingly rare in this region. Both in their horizontal and vertical 
extensions these "gash-veins" are exceedingly irregular, and in no 
case noticed can any great reliance be placed on their x)er8istence in 
any direction. Calcite and dolomite often occur in association with 
the quartz of such veins, with varying quantities of pyrite, chal- 
copyrite and galena; while sphalerite and hematite (micaceous iron 
ore), are occasional constituents. The quartz is very often more or 
less cavernous or cellular, owing to the oxidation and partial re- 
moval of the sulphides originally present. Where pyrite has been 
abundant the quartz is more or less rusty, while the various cavities 
are partially filled with ochreous material. On the other hand, where 
copper-pyrites is the more abundant, the quartz is more or less stained 
and coated with green and blue carbonates of copper. Occasionally 
the galena shows a thin coating of carbonate of lead (cerussit<^) where 
exposed to atmospheric action, and Dr. HofPmann makes a note of 
its occurrence at the Macinac lead-vein on Haycock's location, ea^t 
side of Lady Evelyn lake, one and a quarter miles south of the 
outlet.* 

In origin many of these quartz veins, and especially the larger 
ones, are connected with the eruption of the large masses of diabase 
and granite that invade the stratified slaty rocks, and often they are 
either on the line of junction between these two rocks or occup3ring 
breaks and fissures in its inmiediate vicinity, produced during the 
eruption of these igneous rocks. Occasionally such secondary veins 
of quartz occur in irregrular fissures in the diabase itself. 

Some of the most important of such veins noticed occur on the 
" Mattawapiki," as the last stretch of Lady Evelyn lake before 
reaching the Montreal river is called. The western shore of this 
portion of the lake is composed of diabase that rises abruptly from 
the surface of the water and often from steeply sloping or perpendi- 
cular clifPs. The contact between this rock and the slates is concealed 
for the most part by the lake, the eastern shore being altogether com- 
posed of a very distinctly banded greenish slate, which also rises into 
rather important elevations, having apparently been protected to a 

^Annual Report, Geol. Surv. Can., vol. IV (N.S.), 1888-89, part r, analysis 
No. 60. 
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considerable extent from denudation by the proximity of the more 
unjielilins diabase. The contact, for a short distance, runs inland 
alonfr the western shore, leaving a comparatively narrow atrip oom- 
posed of the slates, which are seen to have been much shattered and 
htoken np by the intrusion of the diabase. Some considerable masses 
of sefcn-gated quartx were here noticed filling irregular cavities and 
fissures produced during the eruptions. Associated with the quartz 
is more or less calcite. and in this gangue were noticed galena, copper- 
pyrites, iron-pyrites and Einc-bl«Mle. The banded slates on the eastern 
shore dip in an easterly direction at an angle of about 1S°, and 
associated with and cutting these are similar segregated masses -tr 
"gash-vein," in which galena is the prevailing constituent. The 
propt-rty on which these veins are situated is owned by Messrs. 
Klov^ and Haycock, and is locally known as the Haycock mine or 
k«catii->n, A considerable amount of development work has been done, 
lookiug chiedy to testing the quality and extern of the ore-bodies. 
Itut the inaccessibility of the locality would be a suffiaent hind- 
Tsnce to any further operations, unless the deposit should prore of an 
wtc^ptionally ric^ character. Assays of iepree:eDtative samples from 
these and similar veins exposed in the immediate nei^iboritood 
have been made in the laboratory of the Surv^, wiiidi may be sum- 
marteed as follows* ; — 



■« St^wriawo. Wvi^t. 



tt 31UM ^ .^ oudM. aaJi L-uk-iCw. ^ 






ivbl».V 
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veins is situated on the west side of an island about a quarter of a 
mile in length, about half a mile southwest of Timagami river. The 
island is composed of a geenish-grey greywack6, slaty in structure, 
which has undergone considerable alteration, and sericite is rather 
abundantly develoi)ed, esi>ecially on the planes of cleavage. The 
pressure or foliation planes, which are here apparently the only 
structural features displayed by these rocks, have a strike N. 16® E., 
and an inclination eastwards < 71®. The quartz fills an irregular 
fissure in the slates, is about five feet in width, has a strike of N, 
38® E., and an underlie towards the southwest< 46®. Qalena, iron- 
pyrites, copper-pyrites and malachite were all noticed embedded in the 
quartz. Samples taken to represent the average of these were exam- 
ined in the laboratory of the Survey with the following results* : — 



Locality. 



Description of Specimen. 



Island in Crriss lake ^ near Quartz yrith galena and chal- 
outlet copyrite 

Cross lake Quartz with chalcopyrite . . . 

Cross lake (same !oc. as last) C^artz with galena 



Weight. 



lb. oz. 
1 10 

9 
f 



Gold 
per ton. 



none. 

•058 oz. 
trace 



Silver 
per ton. 



• 175 oz. 

2-058OZ. 
3.383 OZ. 



» Mr. P. A. Ferguson of Mattawa owns three miues or locations on 
Lake Timagami, known respectively as A, B and C. At location A, 
situated on the east side of Sandy inlet in the northern part of the 
lake, the rock is for the most part a massive dark-green medium- 
textured diabase, much of which is broken up; the irregular cavities 
being filled with quartz and calcite, with which are associated yellow 
epidote and small dodecahedral crystals of red garnet. One of the veins 
from which considerable material had been taken was noticed near the 
water's edge and contains in addition to the minerals mentioned 
above a little iron-pyrites and copper-pyrites. The vein is very 
irregular and only about a foot in width and thus too small to con- 
stitute a workable deposit. At location B, situated on the north side 
of the northeast arm of Lake Timagami, about two miles east of 
the portage into Caribou lake, the rock is a pearly greyish-green 
sericite-schist, striking X. 6S° E. and dipping northwards < TC. 
Associated with this is a lenticular mass of light-grey rusty weather- 
ing dolomite, containing reticulating veins of quartz that stand out 
on weathered surfaces. Chiefly at the contact between these t\^o 
rocks is a considerable deposit of iron-pyrites, with a little copper- 



ases Annual Report. Geol. Sury. Can., vol. IV. (N.S.)« 1888-89, part R, anal- 
yses Nos. 64, 57 and 58. 
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pyrites and arsenopyrite (?). Location C. is on an island now 
known as Ferguson island, to the southwest of this point, and consista 
of iron-pyrites in association with sericite schists. 

Assays of specimens taken as representatives of these three de- 
posits gave the following results in the laboratory of the Survey*: — 



Locality. 



Dtsscription of SiJecimeD. 



Ferflniaon looation A, Sandy 
inlet, L. Timagami 

Ferguson location B, north- 
east arm L. Timagami. 

Ferguson location C, Is'd in 
N. E. arm L. Timagami . . 



Quartz with little pyrite and 
chalcop;p^rite. 

Quartz with finely dissemin- 
ated pyrite. 

Rust-stamed sericite schist 
with pyrite. 



Weight. 



Gold 
per ton. 



Silver 
per ton. 



nibs. 


trace 


5 lbs. 


trace 


15 ox. 


trace 



trace 
.233 oz. 
'116 oz. 



The Denedus islands near the entrance to Muddy-water bay on Lake 
1 imagami, and so-called after a well-known member of the Timagami 
band of Indians, is another mining location, owned by Mr. James 
Holditch of Sturgeon Falls. On the two large islands composing this 
group the rock is a dark greenish-grey feldspathic sandstone or grey- 
wacke, sometimes slaty in structure but usually massive. The rock is 
much broken up in places, and the irregular cracks and cavities thus 
formed are filled with grey translucent quartz, with which is usually 
associated more or less pinkish dolomite. Occasionally these fissures 
are so large as to include considerable masses of quartz. On the west 
island a quartz vein about two feet in width occurs, with a south- 
easterly strike, containing both iron and copper-pyrites. A some- 
what larger segregated mass of quartz occurs on the island to the 
east, with similarly disseminated grains and fragments of iron, and 
copper-pyrites and occasionally a little galena. Assays of specimens 
from both these islands were made in the laboratory of the Survey 
with the following resultsf • — 



Locality. 



Denedus islands (east vein). 
Denedus islands (west vein). 



Description of Specimen. 



Quartz with a little chlorite 

and dolomite. 
Quartz with chlozite chalco- 

pyrite and pyrite. 



Weight. 



lbs. oz. 

2 r> 

3 G 



Gold 
per ton. 



none 
none 



Silver 
per ton. 



none 
none 



^Annual Report, Geol. Sury. Can., vol. IV. (N.S.), 1888-89, part R, analyses 

Nos. 69-71. 

t Annual Report, Geol. Surv. Can., vol. IV. (N.S.), 1888-89, part R, analyses 
Nob. 79-80. 
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Large masses of iron-psnrites, associated with pyrrhotite, copper, 
pyrites and magnetite, occur on the east side of Timagami island in 
Lake Timagami and on the southeast shore of Vermilion lake, to 
the north of the northeast arm of Lake Timagami. Samples of these 
were assayed for gold and silver, but with negative results in both 
cases. Subsequently Mr. E. V. Wright, who had located the Vermil- 
ion Lake property, had the ore assayed for nickel, but less than one 
per cent of this metal was found. The following statement gives the 
results of the assays made*: — 



Locality. 



Description of Specimen. 



^ Timagami is'd. (east shore). Pjrrite, chaloopvrite, magne- 
tite, with cnlorite 



Vermilion lake 



Pyrite in chlorite-schist and 
quartzite 



Weight. 



lb. oz. 

4 2 

13 



Gold 
per ton. 



none 



II 



SUver 
per ton. 



none 



ft 



On Matthias island, about two miles northeast of the Hudson's Bay 
Co.'s post on Bear island in Lake Timagami, ^ quartz vein with a 
somewhat imif orm width of about eight feet was noticed. The quartz 
is white and translucent, filled with rusty cavities and a little cop- 
per-pyrites, iron-pyrites, malachite and ankerite were noticed. Al- 
though so promising in appearance assays made in the laboratory of 
the Survey show neither gold nor silver.f 

At the Guay mine, in rear of the township of Fabre, on the east 
side of Lake Timiskaming, according to Mr. J. Obalski of Quebec, a 
considerable amount of copper-pyrites has been found. This, asso- 
ciated with and disseminated through diabase, probably an extension 
eastward of the mass which reaches Lake Timiskaming at Quinn 
point, shows on assay according to Mr. Obalski, gold, .02 oz., and 
silver, 1'66 oz. per ton of 2,000 lbs. 

Other specimens examined in the laboratory of the Survey during 
the progress of the exploration, from veins and masses of quartz that 
are of less importance either on account of the negative or small 



•Annual Report, Qeol. Sunr. Can., vol. IV. (N.S.), 1888-89, Part R, analyses 
Nob. 78 and 52. 

t Annual Report, G«ol. Sunr. Can., vol. IV. (N.S.), 1888-89, Part R, analysis 
No. 6S. 
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results obtained, or the limited extent of the masses themselves, are 
enumerated below*: — 



Locality. 



Dt?acription of Specimen. 



N. end of Lake Timagami.. 

Little river, 1 utile E. Lake 
Timiskaming. 

Point £. of outlet Hay lake, 
N.E. arm Lake Timagami 

N. >hore, N.K. arm, f mile 
W. portage. Lake Tima- 
gami. 

Montreal river, 6 miles from 
mouth. 

£. shore Ferguson bay, Lake 
TimAffami. 

Small itflet in Wbitefish liay. 



Lake Tima«rami. 

ilet f V 

post. 



agam 
rVlof 



Islet f mile W. of Timagami 



Two miles N.W. of Tima- 



gami post. 
Isla ' 



land near S. end S.W. 
arm Lake Timagami. 
Mountain lake, Montreal 
river. 

Portage near S. end of Lake 

Timagami. 
Island li miles N.E. Tima 

gami post. 



Pyrite in quartz and calcite 

(from 10 ft. vein). 
Greyish opa<)ue quartz with 

a little pyrite. 
Quartz with a little chlorite I 

and chalcopyrite. 
Quartz with traces of iron 

and copper. 



Red and white quartz with a 

little chalcopyrite. 
Calcite with a little chlorite 

and chalcopyrite. 
Quartz with pyrite in felds- 

pathic sandstone. 
Quartz with a little dolomite 

and chlorite. 
Quartz with chlorite and a 

little pyrite. 
Rust-stained quartz with a 

little pyrite. 
Rust-stamed quartz with py- 
rite and chalcopyrite in 

diabase. 
Quartz with chlorite and 

dolomite. 
Rust-stained quartz with a 

little ilmenite. 



Weight. 


Gold 
per ton. 


SUver 
per ton. 


lb. 


oz. 








7i 


Trace. 


None. 


2 


10 


None. 


It 


I 


14 


Trace. 


'290 oz. 


1 


3 


None. 


None. 


1 


14 
11 


Distinct 
trace. 
None. 


II 
It 


4 


3 


Trace. 


Trace. 




6 


None. 


None. 




84 


II 


II 


1 




II 


II 


1 


k 


Trace. 


Trate. 


2 


11 


None. 


None. 


1 


7 


Tmce. 


II 



Although the results given in the above tables are not very en- 
couraging it must be remembered that the assays were made from. 
material obtained during the progress of an exploration over a wide 
stretch of country in which only limited opportunities were afforded 
for examination and selection, while only those quartz masses were 
visited which were noticed exposed at or near the shores of lakes 
embraced by the survey or in localities otherwise accessible. No 
systematic attempt has ever been made at prospecting throughout 
the greater portion of the district, although a few enterprising indi- 
viduals have looked over part of the area in the hope of finding some 
unusually rich mineral deposit. A large portion of the area covered 
by the Huronian rocks in the northwestern part of the region is 
thickly covered by forest, composed chiefly of evergreens, which 



^Annual Report, Geo!. Surv. Can., vol III. (N.S.), 1887-88, Part T, analsrsls 
No. 32. 

tAnnual Report. Geol. Surv. Can., vol. IV. (N.S.), 1888-89« Part R, analjaet 
Nos. 10. 72, 73, 75, 77, 66, 67, 68, 87. 81, 66. 
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conceals much of the surface, rendering any attempt at prospecting 
difficult. The inaccessibility of the region has also generally pr3- 
vented any extended examination by prospectors, but the recent sur- 
vey of the Nipissing and James Bay railway, and the proposal to run 
this line northward from North Bay to the east end of Lake Tima- 
gami, has again drawn attention to this region as a promising mining 
field. The Huronian belt of rocks is the same that traverses the 
Sudbury mining district to the southwest, while similar associations 
of slate and greywack^ broken through by diabase, gabbro and granitic 
intrusions, furnish conditions equally favourable to the presence of 
metalliferous sulphides or gold-bearing quartz-masses now known to 
exist in the vicinity of Wanapitei lake, unmediately adjoining the 
Timiskaming sheet to the southwest. 

One of the most important of the mineral deposits in this district, 
both on account of its comparative accessibility and the character and 
size of the ore-bearing body, is what has usually been knovm as the 
Lake Timiskaming silver or lead mine (Wright's mine) comprising 
portions of lots 61, 62 and 63 of rang^e L, in the township of Duha- 
mel, in what are called Blocks A and B, on the east shore of Lake 
Timiskaming. 

Although this deposit was brought to notice by Mr. E. V. Wright 
of Ottawa in 1877, the existence of ore at this place was known long 
before, for on a "Map of North America,*'* based on D'Anville's 
map, and published about 1778, the small bay on which it is situated 
is named " Anse k la Mine." 

Li the vicinity of the mine the rock is the breccia-conglomerate 
forming the basal member of the Huronian in this district, the peb* 
bles or fragments of which are chiefly of granite, diabase or other 
eruptive rocks, embedded in a greenish, chlontic, slaty matrix which 
owing to pressure appears to curve around or enfold the enclosed 
fragments. 

The deposit occurs in a brecciated or shattered belt of the rock 
composed of angular or subangular fragments, the interstices being 
filled by galena with occasionally a small quantity of iron-pyrites 
together with more or less pink dolomite. Although this zone is 
about eighty feet in breadth and contains a varying quantity of 
galena throughout, only about six feet can be said to carry the 
mineral in workable quantity, and even this with considerable admix- 
ture of gangue and rocky matter. The rock immediately adjoining 
and enclosing the deposit has a decidedly porphyritic appearance, 
crystals and fragments of white feldspar and grains of transparent 
quartz being embedded in a fine-grained greenish matrix. Under 



^66 Map No. h, MiU't Report on Boundaries of Ontario. Toronto. 1873 
4880—10 
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the microscope this fine-grained groundmass is seen to be composed 
of finely granulated quartz and feldspar, together with a considerable 
quantity of chlorite and sericite in fine scales. Through this are 
scattered the larger fragments which are apparent to the eye. Some 
of these are composite fragments of some porph3rritic rock, with 
large crystals of well striated plagioclase and finely granulated quartz. 
Whilst the majority of the quartz-fragments bear evidence of having 
been subjected to considerable pressure one large subangular grain 
extinguishes very evenly and shows little or no trace of disturbance. 
The plagioclase individuals have a broad tabular habit, are well 
striated, very turbid, and apparently constitute the predominant 
feldspar, although unstriated feldspar was observed. Ilmenite, accom- 
panied by leucoxene, is rather plentiful ; some of it is entirely altered 
to the latter mineral. 

Samples of the ore were sent to the Gleological Survey in 1877, and 
Dr. B. J, Harrington states* that a specimen of the galena entirely 
free from gangue, gave, by scorification, silver 18-968 ounces to the 
ton of 2,000 lbs. Another specimen received about the same time, 
but containing a good deal of rocky matter, gave, silver 11-66 ounces 
to the ton, while a third specimen taken about fifty feet from the 
above gave, after careful separation of the gangue, silver 18-229 
ounces to the ton. The mean of two assays by Dr. Hoffmann gave, 
silver 13-68 ounces to the ton with a trace of gold; by Prof. J. T. 
Donald, of Montreal, silver $21.17; by Dr. Baptie, of Ottawa, silver 
28 ounces; by School of Mines, London, 13 oz. 14 dwt. 10 grs. per 
ton of 2,240 lbs. and lead 62 per cent. The percentage of silver in 
the galena itself was 26 oz. 7 dwt. 21 grs. 

The silver content of the pure galena would, therefore, seem to vary 
from eighteen to twenty-four ounces to the ton of 2,000 lbs., but the 
large intermixture of rocky matter would considerably lessen these 
results. Iron-pyrites has been found intimately associated with the 
galena, and occasionally considerable quantities have been encount- 
ered in working the deposit. This is doubtless the source of the 
gold usually present in the ore. 

Work was begun on this deposit in 1887, under the management 
and ownership of Mr. E. V. Wright, of Ottawa, but only preliminary 
development work was undertaken. During 1888, however, work was 
carried on very energetically, and a shaft was sunk to the depth of 
about 100 feet, while concentrating machinery was set up and it was 
proposed to smelt the ore on the spot. Various obstacles have stood 
in the way of the successful development of this mine, chief of which 

•Report of Progpesa. Geol. Surv. Can., 1877-78, pp. Bl-62. 
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has always been its distance from railway communication and the 
consequent difficulties in shipment of ore or concentrates. 

For several years work went on in a rather desultory fashion, but in 
1890 the Mattawa Mining and Smelting Co., of New York, took hold 
of the property and an extensive and costly plant for the proper 
handling of the ore was installed. The main shaft was increased ^n 
depth to over 100 feet, and two drifts were made to prove the extent 
of the deposit, while a diamond-drill boring carried to a farther depth 
of seventy-five feet proved the existence of the galena to a total depth 
of 140 feet. Operations were carried on energetically until March, 
1891, when work was suspended. During the summer of 1896 work 
was again resumed, chiefly with a view of further testing the property, 
and it is hoped that the recent completion of the branch line of the 
Canadian Pacific railway to the foot of Lake Timiskaming may lead 
to continuous working. The main shaft is now sunk to a depth of 
nearly 200 feet, and it is reported the mineral shows no diminution 
in either quantity or silver content.. 

Nickel, Copper, Etc, 

The Huronian belt of rocks, characterized by the presence of great 
deposits of nickelferous and cupriferous ores in the Sudbury district, 
runs with unbroken continuity through the Timagami and Timis- 
kaming districts. Diabases and gabbros apparently identical in their 
composition and appearance are present over large areas, but so far 
no very large deposits of pyrrhotite and copper-pyrites have been 
found. On the west side of Timagami island, as well as on the 
southeast shore of Vermilion lake, considerable masses of these 
sulphides are present, but the assays made show only a very small 
X)ercentage of nickel. Copper-pyrites is an almost invariable consti- 
tuent of the diabasic masses and in places pyrrhotite is equally 
abundant, and it is highly probable that systematic prospecting may 
develop large deposits containing nickel and copper. 

At the Quay mine, in the rear of the township of Fabre, the 
specimens of copper-pyrites gave, according to Mr. Obalski, 0*72 per 
cent of copper, and -08 per cent of nickel. 

The inaccessibility of the region, however, and the abundance of 
these nickel and copper bearing sulphides in clos** proximity to the 
main line of the Canadian Pacific railway, in the Sudbuiy mining 
district, many excellent deposits of which have not yet been develop- 
ed, prevent any extended search in the Timagami and the Timis- 
kaming districts. 

4880—101 
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Iron, 

No deposits of iron ore of economic importance have as yet been 
found in this district, although both magnetite and hematite are 
rather abundantly distributed. Wherever noticed the quantity has 
been too insignificant or the associations such that the material seen 
could not be utilized with any degree of profit. Magnetite occurs in 
patches and small masses in the red granitoid-gneiss exposed in the 
neighbourhood of the Chute des Paresseux on the Mattawa, in the 
township of Olrig. On the west side of Kipawa lake, a short dis- 
tance northwest of Gordon Creek outlet, a dark-grey gneiss contain- 
ing a considerable proportion of magnetic iron ore occurs, and a 
quantity of this ore was mined and taken to the Wright mine on 
Lake Timiskaming for use as a flux in the smelting of the galena. The 
ore, however, is too lean and siliceous to be of commercial impor- 
tance. 

On Iron island, according to Mr. Murray,* " small masses of 
specular iron ore are common to most of the rock in the island, and 
in the crystalline limestone there is a very great display of it. For 
a breadth of about forty yards along the cliff on the east side the 
rock holds masses of the ore of various sizes, sometimes running 
in strings of an inch thick or upwards, elsewhere and at other times 
accumulating in huge lumps, some of which probably weigh over 
half a ton. The beach near the outcrop is strewed with masses of 
all sizes, from great boulders weighing several hundred pounds to 
small rounded pebbles not bigger than marbles. The limestone with 
which the iron-ore is associated is frequently cavernous, and the 
crevices and smaller fissures are thickly lined with crystals of blue 
fluorspar and red sulphate of barytes or cockscomb-spar. Crystalline 
limestone crops out on the opposite or west side of the island, and, 
judging by the strike of the north side it must correspond with that 
holding the iron-ore on the east. The same minerals were found dis- 
seminated through the rock and strewed upon the beach. At the ex- 
treme southwest point of the island the rock is again crystalline lime- 
stone, and a long beach running out from it to the westward is i>er- 
fectly covered with boulders of specular iron-ore. Iron-ore occurs 
also at the southeast point of the island, although not in such great 
abundance and only in detached masses strewed upon the beach." 

Several parties have searched rather thoroughly over this island 
and most^ if not all, of the iron has been carried off and shipi>ad 
away. The interior of the island is a veritable jungle, and the shore 
is lined with an almost impenetrable thicket of scrubby cedar. 

^Report of Progress, Geol. Surv. Can., 1853-56, p. 128. 
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Several small pits were noticed which had been sunk near the north- 
east comer of the island, but the amount of ore secured apparently 
did not warrant any further outlay of time or money, and it seems 
pretty certain that this ore is nowhere present in workable quantity. 
At the time of the writer's visit early in the spring most of the beach 
was submerged. 

Magnetic iron-ore, interlaminated with bands of red, grey or black, 
siliceous, slaty rock was noticed in several localities, and in such 
considerable quantity as to constitute deposits of workable size, but 
Ine abundance of intermixed siliceous matter is probably such as to 
render them practically valueless. One of these deposits is situated 
on the southeastern end of a group of three islands near the eastern 
shore, about three miles from the southern extremity of the south- 
west arm of Lake Timagami. The exposure seen consisted of alter- 
nate bands of light and dark-grey quartzite, the dark bands being 
composed almost wholly of grains of magnetite. It is curiously con- 
torted, but has in general a dip N. 7® E. < 46®. In immediate con- 
tact with this to the south is a band of disintegrating greywack^ and 
chlorite schist, dipping N. d® E. < 55®. This is filled with pyrite, 
which has evidently been the chief cause of its decomposition. The 
local attraction of the magnetic needle was so great at this point as 
to render the compass practically useless. 

Near the west end of Turtle lake, to the north of the northeast 
arm of Lake Timagami, there is a somewhat similar deposit, consist- 
ing of alternating reddish and black bands of hematite or jaspery 
iron ore and magnetite, with some olive-green shale. The strike of 
the deposit accords with that of the sericite-schists in the inmiediate 
vicinity, being N. 74® E. with a dip northwards < 70. In this neigh- 
bourhood, also, the compass was much affected. 

A third locality in which magnetite in similar association occurs 
is on the Quinze river, on the tenth portage from Lake Timiskam- 
ing. Mr. W. McOuat thus describes the dex>oeit: *** The portage is 
on the south, or left hand side of the river, running in a directioi> 
about southeast to a small lake in a narrow ravine, and is not more 
than a quarter of a mile long. The iron ore crosses the portage near 
the upper or south end. It occurs in the form of layers from the 
thickness of paper to about an inch, and is interlaminated with 
similar layers of whitish, grey and dull-red fine-grained quartzite. 
The iron-ore constitutes probably from a fourth to a third of the 
whole, and as the thickness of the whole band is about thirty feet 
the whole thickness of the layers of iron ore would probably not be 



•Report of Progress, Qeol. Surv. Can., 1872-73. pp. 131-132. 
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less than eight feet. The band was traced along the strike for about 
a hundred yards. Magnetic oxide of iron was observed under aimilar 
conditions at sererat points on this {.ortage, and on the next above, 
but in mueh smaller quantity." 

Magnetic iron ore also oocurs, but mixed with sulphides, on the 
aoiitbeast shore of Vermilion lake and on the east shore of Timagami 
island, in Timagami lake. Hematite (as micaceous iron ore) occurs 
as ft rather comraon constituent of the many quartz veins cutting the 
Huronian throughout the northern part of the area, but it has no- 
where been found in deposita of sufficient extent to be of economic 

Although of no economic importance it will be of interest in this 
connexion to note here the presence of native iron embedded in the 
crevices of some specimens collected on Mr. McMeikin's farm, about 
four and a half miles east of Mattawa. This occurrence of native iron, 
to which Dr. Hofiman's attention was first drawn by Mr. R. L. Broad- 
bent, was observed in some specimens collected as samplea of perthite 
and amazon-stone on lot 7, con. B. of the township of Cameron, The 
following is ft description by Dr. Hoffman : 

* " The perthite, consisting of interlaminated brownish-red to red- 
dish-brown orthoelftse, and reddish-whit« albite, contained here and 
there inclusions of a greyish- black, massive, pebbly magnetite, parti- 
ally altered, manganiferous magnetite, affording a dark -reddish-brown 

" Portions of the feldspar showed marked signs of weathering, the 
albite more especially being more or less kaoHnized. Embedded in 
the kaolin, also in the dark reddish-brown limonite in immediate 
proximity to it, were observable numerous spherules of a ateel-grey 
colour and metallic lustre. These spherules varied greatly in size. 
a few measuring as much as a millimetre in diameter, the greater 
number, however, being of far smaller dimensions, and many of 
microscopic minuteness. They were almost perfectly spherical in 
shape, strongly magnetic, very hard, indenting and scratching a 
hardened steel mortar; brittle; when pulverized emit a distinct 
phosphoretted odour; immersed in ft solution of cupric sulphate. 
become coated with a film of metallic copper. They were readily, 
attacked by hydrochloric acid with evolution of hydrogen and a strong 
odour of phosphine, leaving an inaohible residue consisting of light- 
brownish coloured spherules which on ignition become perfectly 
white. These spherules, which form the nuclei of the metaUio- 
lookinp grains, have apparently a concretionary structure. 



.1 Report. Geol. Surv. Coin., Vol. VI. (N.a. 
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''Mr. Johnston found the metallic spherules to have a specific 
gravity at 15-6® C. of 7-267 and a composition as follows: — 



Iron 90 46 

Manganese 0*76 

Nidcel trace 

Sulphur ^ 

PhoephoruB V undet. 

Organic matter J 

Insoluble, non-metallic, residue 7 '22 



98*46 

'' Cobalt and copper were sought for and found to be absent. He 
found the insoluble non-metallic residue to contain 88-77 per cent of 
silica, a little alumina and ferric oxide — not estimated, a very small 
quantity of lime and possibly some magnesia. 

" This occurrence recalls to mind that observed by me in a speci- 
men of Huronian quartzite from the north shore of St. Joseph 
island. Lake Huron, Ont."* 

Limestone and Lime. 

On Lake Timiskaming the Niagara formation so abundantly 
exposed on the islands and shores of its northern portion affords 
an unfailing supply of excellent building stone, in blocks of large 
dimensions if required, while its fine and even texture as well as its 
colour recommend it strongly for such purposes. The Anglican church 
at Haileybury, on the west side of Lake Timiskaming, is being wholly 
constructed of materfal procured from exposures oi this limestone on 
the east shore of Mann island. For purposes of making, quicklime 
the more thinly bedded fossiliferous portions seems to be most suit- 
able as furnishing the purest and best lime with least expenditure 
of fuel. 

The Manitou islands, in Lake Nipissing, especially McDonald or 
Little Manitou island, have furnished limestone which was used to 
advantage during the construction of the Canadian Pacific railway. 
An excellent lime-kiln was noticed on McDonald island, which had 
evidently been used extensively. To the east of Mattawa, and 
between this place and Deux Rivieres, a good deal of lime has been 
manufactured for local consumption, as also near the foot of Talon 
lake on the Mattawa river. In the former instance the various out- 
liers of Trenton limestone have supplied the material, while in the 
latter a band of crystalline limestone has been made use of by the 
incoming settlers. This band of limestone would furnish a very 
pretty serpentine marble or ophicalcite. 

When calcined the deposit of marl covering the greater portion of 



^Trans. Royal Soc. Can., vol. VIII., sect. III., p. S9, 1890. 
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the bottom of Emerald lake to the west of the Opimika narrows on 
Lake Timiskamin^ would furnish a nearly pure and very white lime 
well adapted for mortar and other purposes. For such purposes the 
marl should be moulded into bricks which, after drying, may be burnt 
in a kiln. It might also be employed for whitewashing farm and 
other buildings. 

Oranite and Oneiss. 

During the construction of the Canadian Pacific railway the grey- 
ish evenly foliated gneissic rocks, often easily procurable in large 
blocks, were used for bridge-piers and culvert work with satisfactory 
results. Many exposures capable of yielding both gneiss and granite 
of excellent quality may be foimd at intervals along the line of rail- 
way. 

On Timiskaming lake, in the vicinity of Baie des Pdres, there is a 
very beautiful deep flesh-red granite, in which the more or less round- 
ed outlines of the disseminated grains and fragments of greyish 
translucent quartz give the rock a fine conglomeratic or prophyritic 
BBpect. It is not known, however, whether this granite can be ob- 
tained sufficiently free from joints. 

Throughout the entire area the frequent and large masses of granite 
exposed, as well as the more massive and granitoid portion of the 
rocks classified as Laurentian, would furnish building stones of good 
quality, but only the more readily accessible localities of such rocks 
can be supposed to possess any importance. 

Flagstones and Slates. 

The better qualities of slate do not occur extensively in this region, 
but some portions of the strata constituting the slaty or middle mem- 
ber of the Huronian present very fine-grained and fissile beds which 
are firm and strong; although most of the specimens seen are rather 
thick for roofing purposes. Search might reveal some localities 
where suitable material occurs in sufilcient abundance to be of econo- 
mic importance. Many portions would, however, seem to be well 
adapted for flagging. 

On the east side of Lake Timiskaming, between McMartin point and 
Latour's mills, the shore-line for several miles is formed of vertical 
cliffs of very evenly banded or foliated micaceous gneiss. The layers 
are extremely regular, fissile and of suitable thickness to yield flas^- 
stones of the very best quality and of almost any size. 

Lithographic Stone. 

Some of the finer-grained beds present in the Niagarft outlier 
on Lake Timiskaming, exposed on Mann island as well as at Dawson 
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point on the mainland to the north, exhibit portions which were 
thought to be suitable for lithographic purposes. Some quarrying 
was done on the west shore of Mann island, and lately a com- 
lumy with headquarters at Vankleek Hill commenced operations 
in the vicinity of Dawson point with a view to securing suitable 
material if x>08sible. So far, however, the specimens procured are 
not sufficiently uniform in texture, but it is still possible that litho- 
graphic stone of economic value may be discovered. Further ex- 
amination of these beds with this object seems desirable. 

Feldspar, 

Although this mineral is abundantly distributed as one of the 
most important and characteristic constituents of these crystalline 
rocks, only a very small proportion is found pure enough and in 
sufficiently large masses to be employed for industrial purposes. 
To be of value the deposits must be readily accessible, and must con- 
tain the mineral in large cleavable masses easily freed from other 
associated minerals or impurities by a rough cobbing before ship- 
ment. 

There are many large pegmatite dikes close to the line of the 

Canadian Pacific railway throughout this district, which might be 

examined with a view to obtaining supplies of feldspar. Some of 

* those near Nasbonsing station seemed to furnish abundant and very 

suitable material. 

Feldspar is chiefly employed in the manufacture of porcelain and 
lottery. 

Shell Marl. 

Deposits of this kind are frequently found below accumulations of 
peat, the marl in these instances being, therefore, of not very recent 
formation, but im other cases it is found to be still in process of de- 
position, covering the bottoms of shallow ponds or lakes. 

Emerald lake, about five miles west of the Opimika narrows, is at 
the headwaters of one of the branches of Opimika creek, which 
recches Lake Timiskaming from the west immediately above the 
Opimika narrows. This creek and the lakes which it empties 
are remarkable for their clear water. Emerald lake itself is com- 
paratively insignificant in size, being only about half a mile In 
length, by a quarter of a mile in greatest width at the southern end, 
gradually tapering towards its outlet at the northern extremity. The 
lake is in a small valley from eighty to one hundred feet in depth. 
At the southeast comer is a very shallow bay, affording entrance to a 
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fitream which is fed by a number of large cold springs that rise at the 
base of an amphitheatre-like gully, at the base of steep banks com- 
posed mainly of sand and gravel. The water of the bay, although bo 
shallow, is very cold even during the hottest days of summer, while 
the whole bottom is covered with a deposit of shell marl of unknown 
depth. That this depth is considerable there is no reason to doubt, 
as the soundings made with long poles failed to reach the bottom of 
the deposit. Besides this bay the whole lake contains marl deposited 
on the bottom, while the pebbles and boulders near the outlet show a 
considerable coating of this loosely coherent, earthy carbonate of lime. 
The water of these springs is evidently calcareous and is found to 
be slightly aperient. 

According to Mr. J. F. Whiteaves, who has examined the speci- 
mens of fresh water shells obtained from this locality, the species 
represented are Sphcerium sulcatum (Lam.), and Planorhis trivolvis 
(Say) var. macrostomua (Whiteaves). 

A sample of the marl examined in the laboratory of the Survey was 
found to have the following composition*: — 

Hygrrosoopic water (after drying at 100** G. ) 1 ' 06 per cent. 

Lime 48*32 •. 

Magnesia 0*04 » 

Alumina 0*07 h 

Ferric oxide 008 .• 

Manganous oxide Traces 

Potassa Traces 

Soda Traces 

Carbonicacid 8801 u 

Sulphuric acid . . 007 •< 

Phosphoric acid *. .. 0*02 n 

Silica, soluble 010 i. 

Insoluble mineral matter 8*62 » 

Organic matter, viz.: v^g^etabie fibre in a state of 
decay, and products of its decay, such as humus, 
humic acid, etc., and possibly a little combined 
water 4'79 n 



100 12 



'' Assuming the whole of the lime to be present in the form of car- 
bonate, trifling quantities of which are, however, present in other 
forms of combination, the amount found would correspond to 86-28 
per cent of carbonate of lime. The insoluble mineral matter was 
found to consist of": — 

Silica • • • : ^'^ P®^ *^®'*** 

Alumina and ferric oxide 1 '51 <• 

Lime 029 

Magnesia 0*08 m 

Alkalies (?) O'SO 



Totol 8*62 



♦Annual Report, Geol. Surv. Can., vol. VII. (N.S.), 1894, p. 81 R. 
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Marl is often used as a fertilizer, and deposits such as that exposed 
at Emerald lake should be of value locally for this purpose. 

Orindstones and Whetstones. 

Some of the material contained in portions of the beds of coarse 
sandstone and grit found near the base of several of the Fakeozoic 
outliers would probably be suitable for the puifpose of making grind- 
stones. A quarry was opened many years ago on one of these arena- 
ceous beds exposed above Deux Hivi^res, which furnished some excel- 
lent grindstones. Where the layers are not thick enough for this pur- 
-po&e they would furnish whetstones of a very fair quality. Where too 
hard and compact these stones answer only for a short time, when 
first used, soon becoming too much xK>lished. 

Portions of the very fine-grained, banded slates and greywack6's 
so frequently met with throughout the northern and northeastern 
part of the dietrict may probably afford material suitable for hones 
and whetstones. 

Clay for Bricks and Earthenware. 

Clay suitable for the manufacture of bricks extends over a very 
large area in the northern part of Lake Timiskaming, from the 
vicinity of the combined mouths of the Montreal and MatabitchoUan 
rivers, northwards far beyond the confiines of the present map. The 
bricks for the large convent and church built by the missionaries of 
the Oblat order at Baie des Pdres were made there. In the vicinity 
of North Bay, and extending thence some distance beyond Verne, 
brick clay is readily accessible, although sometimes concealed by the 
presence at the surface of varying thickness of yellow sand. A brick- 
yard was in successful operation at North Bay for some years, and. 
if the local demand were sufficient it would no doubt be re-open ad. 
Some of these beds of clay might also furnish material applicable for 
the manufacture of coarse earthenware, but so far no clays fit for 
the finer kinds of pottery have been found in this region. 

Mica. 

Both biotite and muscovite are among the commonest constituents 
of the various Laurentian gneissic rocks, but although thus widely 
distributed their presence in this association is not of economic im- 
portance. The numerous and often large pegmatite dikes that cut 
these Laurentian rocks give promise, in places, of affording a supply 
of mica in sheets sufficiently large and in such quantities as to be 
available for economic purposes. The southern portion of the township 
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of Calvin is i>erhapB the most important of these localities, but so far 
the muscovite obtained, representing the material exposed at or near 
the surface, has been too inferior in quality to command a price 
commensurate with the cost of mining. The opening up, however, 
of a large portion of the southeastern portion of the area of the Lake 
Nipissing sheet for settlement, may bring to light other masses oi 
pegmatite producing good mica. 

Ashestus, 

This mineral has been found in the district. One of these localitios 
is situated near the west shore of the '' Mattawapika " on Lady 
Evelyn lake, on the Haycock mining location. It is also known io 
occur in the northeast of Baie des P^res, but the deposits thus far 
discovered are not very extensive. 

Oraphite, 

This mineral, so abundant in the Laurentian area farther to the 
southeast, is of rather rare occurrence in the region under descrip- 
tion, and although doubtless present as an occasional constituent of 
some of the gneissic . rocks its presence was only notioed at one 
locality, where it occurs disseminated in minute grains and scales 
throughout the biotite-cyanite-gneiss exposed near the shores of the 
Ottawa in the vicinity of Les Erables rapids and Snake creek. Its 
presence in a rock-mass has often been referred to as evidence of its 
sedimentary origin, but in this instance there seems to be no doubt 
whatever that the rock containing it is a rather unusual phase of the . 
biotite-gneiss, and as such is to be considered as a foliated plutonic 
mass. 

Apatite, 

This mineral, though abundant as an accessory or accidental con- 
stituent of many of the crystalline rocks occurring in this region, has 
not yet been found in deposits iK>sses8ing any commercial value. 
The only locality where it was noticed in such quantity as to be 
recognizable without the aid of the microscope is on the property of 
Mr. Emery Hacicot, on lot 4, con. VT., of the township of Ferris, a 
short distance from Nasbonsing, a flag station on the Canadian 
Pacific railway. A pegmatite dike is here expoaei, composed chiefly 
of very pure and coarsely cleavable flesh-red orthoclase, with which :s 
associated a much smaller quantity of black biotite often in large 
cleavable fragments. The dike is about six feet in width, has a 
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direction a little west of north, according with the foliation of the 
gametiferons homhlende-gneiss with which it is associated. The 
apatite occurs very sparingly, generally in small well developed 
prismatic crystals embedded chiefly in the biotite. Some of the 
crystals noticed presented the following combination of faces: 
ooP. P. OP. 00 P2. Most of the crystals were too fragile on 
account of their long exposure to admit of their being liberated 
without breaking from the material in which they were enclosed. 
The feldspar in this and other dikes in the near vicinity is very pure, 
and large pieces, many pounds in weight, could be readily secured 
without any admixture of foreigrn matter. 

Fluorite. 

Fluorite or flour-spar is found in large cleavable masses, associated 
with orthoclase, microcline and perthite, in the large pegmatite dikes 
that cut the biotite-gneisses in the township of Cameron, about fojir 
miles and a half east of Mattawa. The fluorite is of a light-greenish 
colour, but, like the feldspathic constituents of these dikes, is very 
much stained and infiltrated with ferric hydrate, which fills the 
numerous cracks and fissures present in the mineral. 

Molybdenite. 

The presence of this mineral as an occasional constituent of quartz 
▼eins has been noticed in this district immediately surrounding Lake 
Kipissing. It is stated to occur in considerable quantity to the north 
of Talon creek, on the Mattawa river, although its presence there 
was not verified during the progress of the examination of the region* 

Steatite. 

Thk mineral, usually a decomposition product of basic pyroxenic 
or homblendic rocks, is not very commonly met with, but specimens 
were obtained of tolerably pure material from the west shore of Lake 
Timiflkaming, about four miles south of the Montreal river. 

AmoBon'Stone and Perthite. 

These two minerals are intimately associated with one another, 
constituting' mnch of the feldspathic constituents of some pegmatites 
vftdch ent a readily disintegrating biotite-gneiss that outcrops on lot 
7, oon. B, of the township of Cameron, about four miles and a half 
esst of Mattawa. Four openings have been made of the nature of 
small iiits or duUow trenches, extending only a few feet below the 
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surface. The largest dike is about five feet in greatest widtii, run- 
ning northeast and southwest. The railway line is about 200 yards 
to the north, while the Ottawa river passes about 600 yards to the 
south of the exposure. The openings were made for apatite, and work 
on the property was abandoned when this material was not found. 
The amazon-stone when fresh is of a very beautiful deep bluish- 
green colour, but owing to its proximity to the surface much of the 
material is more or less stained, and the minute crevices are filled 
with ochre. This defect would doubtless soon disappear in depth. 
Some of the material secured at the insignificant depth reached by 
the present workings is remarkably good, and is suitable for cutting 
and polishing. 

The perthite, which is intimately associated with the amazon-stone 
at this locality, is a pale flesh-red aventurine feldspar, shown to con- 
sist of a fine interlamination or parallel intergrowth of albite and 
orthoclase. The alteration of the darker-coloured flesh-red orthoclase 
with the paler albite, and the accompanying brilliant aventurine 
reflections, produce a beautiful stone when cut and polishevi. 

Cyanite, 

The occurrence of this mineral in situ in Canada was first noticed 
by the writer in 1890, in a cutting on the main line of the Canadian 
Pacific railway, about half a mile east of Wanapitei station. Here 
it occurs in flattened blade-like crystals and fragments, in associa- 
tion with a reddish almandine garnet in a mica-diorite-gneiss. The 
crystals usually conform to the foliation, but sometimes they occur in 
groups and clusters disposed at varying angles to the schistosity. In 
the more basic portions of the gneiss the crystals are darker in 
colour, and have undergone in places rather extensive cracking and 
deformation as a result of pressure. In the more acid or pegmatitic 
portions of the rock the cyanite is much lighter in colour and occurs 
in stouter prisms. Fibrolite (sillimanite) also occurs in this locality, 
developed chiefly along certain crevices in the gneiss. It is fibrous 
or finely columnar in structure, and is traversed at right angles to 
the fibres by numerous fine cracks. Sometimes it occurs in curious 
irregularly radiating or plumose aggregates. The colour when fresh 
is of a pale bluish-grey. 

During the examination of the Ottawa river above Mattawa 
cyainite was again noticed as a constituent of the biotite-gneiss 
exi)osed in the cuttings on the Timiskaming branch of the Canadian 
Pacific railway in the vicinity of Les Erables rapid and Snake 
creek. Here also it occurs in long, thin-bladed crystals in associa- 
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tion with red garniet, and is in many places so abundant a consti- 
tuent of the gneisd as to characterize this rock. The crystals are 
usually light-bluish or greenish, but some show a beautiful deep 
azure-blue centre with white margins. 

FossU Corals. 

The particularly fine fossil corals of the Niagara outlier exposed on 
the shores and islands of the northern portion of Lake Timiskamin^, 
which have undergone in most cases complete silicification, would 
doubtless not only command a ready, though somewhat limited, sale 
as specimens, but when polished would form an attractive ornamental 
stone for certain purposes. The west side of Mann island exhibits 
abundant specimens of this kind. 

Springs, 

The region, as a whole, is not characterized by abundant springs, 
although occasionally some large ones are encountered. Opimika 
creek, reaching Lake Timiskaming from the west immediately north 
(•f the narrows of the same name, is chiefly fed by springs, as is also 
Latour creek, which enters the same lake on the west side about four 
miles above the Old Fort narrows. Both these streams are remark- 
able for the coldness and clearness of their waters, and for the fine 
specimens of brook trout to be found in them. A fine large spring 
rushes down the hill immediately behind Thompson bay, below the 
Opimika narrows, on the east side of Lake Timiskaming, about half 
a mile east of the old Hudson's Bay. Co.'s post. Another spring of 
good water flows down at the head of Les Erables rapids on the 
Ottawa. As the country becomes settled many new springs will l^ 
found, but the abundance of good water contained in the many lakes 
and streams of the region renders the presence of springs much less 
important, although as a rule the water in these lakes is rather warm 
for drinking purposes during the summer months. During a con- 
siderable portion of the sununer the presence of a large number of 
minute greenish or yellowish particles, often so abundant as to form 
a scum at the surface or around the margins of the lakes, renders the 
water of many of them more or less unfit for drinking purposes. The 
waters of the springs that feed Eemerald lake, at the head of one of 
the branches of Opimika creek, have already been referred to. They 
are the only ones known to possess therapeutic qualities. 
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REGIONAL DESCRIPTION. 
The Ottawa river and Lake Timiskaming. 
General Features. 

As may be seen by a reference to the accompanying map-sheets, a 
considerable length of the Ottawa is included by them. From the 
northeast bay of Lac des Quinze where it enters the Lake Timiska- 
ming sheet, to the mouth of the Mattawa (which for convenience has 
been included in the southern sheet) the distance is about 142 miles. 
Three large lakes occur in this distance, which may be regarded sim- 
ply as expansions of the stream. 

The most northern of these expansions, known as Lac des Quinz3, 
is very irregular in outline, with several long arms or bays running 
in various directions, but the most direct line of communication 
through the lake measures about twenty-two miles. This lake is 
separated from Lake Timiskaming by a short stretch of water known 
locally as the " Quinze river," noted for its wild and dangerous rapids, 
and which in its eighteen miles of length falls a distance of two 
hundred and sixty feet. Lake Timiskaming, into which this stream 
empties, is sixty-seven miles long from the mouth of the Quinze to 
the head of the Long Sault rapids, while Seven-league lake, which 
commences at the foot of these rapids, adds a further length of seven- 
teen miles. While it would thus appear that the river^ strictly speak- 
ing, embraces only about thirty-eight miles of this whole distance, it 
may be stated that a considerable i>rox)ortion of that generally includ- 
ed as lake should in reality be considered as portions of the river 
proper. A large part of these water-stretches exceeds but very little, 
if at all, the average width assumed by the river when not obstructed 
by rapids, while at several points a swift current is present^ denoting 
». small though appreciable change of leveL 

Thus Seven-league lake, in its lower portion, is only about a 
quarter of a mile wide, while in the upper part it never exceeds half 
p mile. In this lake a light current can usually be detected, showing 
a total fall in the whole length of about a foot daring the ordinary 
low water of summer; but during times of freshet this current is 
augmented, and the total fall is increased to a little over two feet. 

Lake Timiskaming itself, as noted in the appendix, shows a differ- 
ence in level of a foot from the head of the Long Sault rapids to the 
wide portion above the Old Fort narrows, while the lower portion of 
the lake south of the mouth of the Montreal river is quite river-like. 
This difference in level is maintained by three very pronounced con- 
tractions. The most northerly of these is at the Old Port narrows. 
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where the lake is pinched in between two bold hills of gravel, leaving 
a channel a little less than 800 feet wide at ordinary stages of the 
water. At the Opimika narrows, about thirty-five miles farther, a 
still more pronounced current flows through a strait which at one 
place is less than 200 yards in width. This current, formerly known 
to the old voyageurs as " La Gabrd," shows a descent of fully half a 
foot. At Presquile, about a mile north of the head of the Lo ag 
Sault, the third contraction occurs, and here again a considerable 
current may be noticed, but not so strong as at the Opimika. 

The Ottawa, from the northeast bay of Lake d,es Quinze, has a 
general direction of a few degrees south of west as far as the head of 
Lake Timiskaming. At this point, however, it suddenly changes, 
and from the head of this lake, as far as the mouth of the Mattawa 
river, the stream flows about S. 30^ E. In places there is a decided 
divergence from this general course, caused by local bends, which 
are especially characteristic of the upper portion of the river, but 
from Lake Timiskaming to the Mattawa the river follows an un- 
usually uniform and deep valley, and any bends which do occur are 
in the nature of large curves. 

The upper part of the river above Lake Timiskaming occupies a 
very pronounced valley, and the hills around Lac des Quinze present 
the usual rounded or dome-like outlines so distinctive of areas under- 
lain by the Archsan gneissic rocks. Except on the northern i)ortioA 
of the lake, where they are unusually bold, ranging from 200 to 800 
feet in height, the hills are as a rule low, averaging less than 100 
feet The Quinze river, which usually breaks across the strike of the 
enclosing rocks, occupies an original, but not very pronounced, depres- 
sion. When Timiskaming is reached these conditions undergo a 
decided change; and the valley, esx>ecially in the lower portion, is 
fiord-like in aspect. From the Mountain rapid to the moulh of the 
Mattawa the river breaks across irregular ranges of hills, which rise 
very abruptly from the water to heights of from 400 to 800 feet, 
while the shores on either side of Seven League lake, which are as a 
rule bold and rocky, preserve a ratheor constant elevation of from 
200 to 800 feet In the construction of the Lake Timiskaming branch 
of the Canadian Pacific railway along the rocky eastern bank this 
was so steep and abrupt that it was found necessary in most instances 
to make large rock-cuts, the road skirting the shore. 

From the mouth of the Montreal river to the Long Sault rapids 
the banks on both sides of Lake Timiskaming are extremely bold, 
and, as a rule, rocky, and frequently for several miles present un- 
broken clifb. The hills on both the Ontario and Quebec sides of the 
lake rise very steeply from 850 to 800 feet, with but few minor and 

4880—11 
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i]nimi)ortant breaks where some of the larger streams flow uu 
Throughout the whole of the distance from Mattawa the tributary 
streams all show a very abrupt descent to this valley. Above the 
mouth of the Montreal the topographical outline changes somewhat 
suddenly, and the shore, though still in many places steep and abrupt, 
is not continuously so; while wide and open valleys covered with 
drift separate the still high hills. The west shore of the lake ia especi- 
ally steep and regular, and until Haileybury is reached no flat of 
any appreciable extent occurs. Near the northwest corner of the 
lake large and comparatively level tracts exist that extend far be- 
yond the boundaries of the accompanying map, and are fast being 
opened up for settlement. 

The eastern, or Quebec shore, presents many deep and imi)ortant 
indentations, and although numerous high and exceedingly rugged 
hills occur, they are for the most part separated from one another by 
flats of clay. These have in many instances been cleared and are nt 
present occupied b^ prosi>erous farmers, the soil being good and 
yielding abundant crops. 

The depression occupied by Lake TimisKaming extends in a north- 
westerly direction, but becomes divided into two subsidiary valleys by 
the flat limestone promontory terminating in Dawson i)oint. These 
valleys are occupied by the two imi)ortant tributaries known as Wabi 
creek and the Blanche (or White) river. 

It has alwajijB been known that the Ottawa river is, in maxiy 
portions of its course, very deep, but no accurate information regBrir 
ing its depth was published until Mr. Thos. Guerin, C.E., examined 
that part of the river above Mattawa.* Those soundings were, how- 
ever, few in number and confined chiefly to Seven Leag^ue lake, al- 
though a few were obtained in the vicinity of Ohief island on Lake 
Timiskaming. Mr. Ouerin states that Seven League lake was sound- 
ed in several places, the depth obtained being generally about sixty 
feet. In one place it was 397 feet, but in no place was it found to 
be less than thirty feet deep. The sounding-line on Lake Timiskam- 
ing was unfortunately only 120 feet long, and on continuing the 
soundings south of Chief island it soon failed to reach the bottom. 

During the progress of the geological survey several calm moon- 
light nights were spent in sounding Lake Timiskaming. These sound- 
ings were commenced at the Opimika narrows where the deepest 
water was foimd to occur in close proximity to the western shore 
which is here steep and rocky. The bottom is composed of coarse 
gravel and boulders, and the lead showed a narrow and tortuous 
channel whose greatest depth was forty-five feet. 



•Annual Report, Minister of Public Works, 18S4-86, pp. 106-107. 
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Four more soundings were taken in going north, in the next mile, 
showing a gradual deepening with a gravelly and ultimately a sandy 
bottom. These soundings were respectively 65, 47, 76 and 111 feet. 
About midway between Main Channel islet and the west shore the 
channel is sixty-five feet deep, while that between this island and the 
eastern shore is only fifty-five feet. It is evident that there exists at 
this iK>int a considerable bar, due to the deposition of morainic or 
drift material, of which Main Channel islet (wholly composed of 
boulders) forms the culminating point. 

From this place to within half a mile of McMartin point three 
soundings were taken, showing an increase first to 95 feet, then 189 
feet and 188 feet, while three soundings taken at this point showed 
211 feet in mid-channel, and 198 and 127 feet, ihe latter being within 
200 yards of the western shore. Opposite McMartin point the lake 
again appears to shallow somewhat> and the deepest sounding near 
the centre was 157 feet, while half way between this and the western 
shore it shallows still fiirther to 130 feet. Again it would seem that 
this shallow portion is caused by an accimiulation of morainic debris^ 
of which McMartin point forms the shoreward extension. 

All of the above soundings showed a bottom composed of very fine 
gravel or sand. To the north of McMartin point the lake deepens 
rapidly and maintains a very uniform depth as far as the mouth of 
the Kipawa river. About a mile north of McMartin point the depth 
noted was 425 feet, while still farther north, opposite Latour's mills, 
in mid-stream, the depth found was 460 feet. This great depth waa 
maintained close to either shore, for a sounding taken within ten 
chains of the western shore showed 455 feet, while one taken an equal 
distance from the eastern shore was 820 feet. About a mile farther 
north the lake is 423 feet deep and again in mid-channel opposite 
the BufPalo rock it is. 430 feet deep. The deepest sounding made was 
taken a little over a mile south of the Kipawa river, about the mid- 
dle of the lake, the depth being 470 feet. Gx>ing northward the lake 
shallows, and opposite the mouth of the Kipawa is only 362 feet 
deep. Throughout this interval of great depth, from McMartin point 
northward, the whole bottom was found to be covered by a soft, unctu- 
ous, grey clay or ooze into which the lead sank a foot or more. 

The depth ascertained at the mouth of the Kipawa remains imi- 
form to within a mile of the combined mouths of the Montreal and 
Matabitchouan rivers, where it is 347 feet. Northward the lake 
gradually shallows, and opposite the mouths of these streams has 
been partly filled up by an extensive deposit of sand and gravel 
that forms the bottom in this neighbourhood. These streams cannot, 
however, account for the vast accumulation of loose material which is 
43S0— Hi 
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here evidently present, for the lake is over a mile wide, and for more 
than a mile in length has been filled up by a deposit varying from 100 
to 150 feet in depth. Farther, the lake shallows considerably to the 
north of these streams, while the reverse would have been the case if 
the whole of the material had been brought down by them. This 
extensive bar has probably been deposited in the first place as a lateral 
moraine in the shelter of the bay in the rocky hills that occur at the 
mouths of these rivers, while the material subsequently^ transported 
and laid down* by the streams has reformed and modified these de- 
IK>8it8, producing the somewhat wide delta now found. 

Opposite the mouth of the Montreal river the depth of the lake in 
the middle is 275 feet, while about three-quarters of a mile farther 
north this again decreased to 256 feet. Still farther north the lake 
deepens rapidly^ and two miles north of the Montreal river the 
soundings showed a somewhat uniform depth of 400 feet. A little 
over half a mile southeast of Boche McLean the lake is 878 feet 
deep, while opposite the north end of Quinn point it is 370 feet« 
Here again a bar composed of boulders and clay with a little sand 
extends from the northeast end of this i>oint for nearly a quarter of 
a mile, with only about five feet of water at ordinary summer leveL 
In the centre of the large open apace to the north of Quinn x>oint 
the lake is 848 feet deep, while in the middle of the Narrows, opposite 
Pointe k la Barbe, it is only 170 feet deep. Ija. the open space opposite 
the mouth of the Little river it is 175 feet deep, thus showing a 
rather uniform depth in this position. 

The Old Fort narrows is a very decided contraction occasioned by 
two bold hills of sand, gravel and boulders. The deposition of the 
material at this point was evidently determined by a pre-existing 
rocky narrows, the higher portions of which may be seen protruding 
from the surrounfding mantle of sand and gravel. During the retire- 
ment of the ice-sheet up the valley of the lake a large amount of 
morainic material was deposited at this place, thus still further reduc- 
ing the channel. Li the channel, immediately opposite the Hudson's 
Bay Co.'s old store, the first sounding showed a depth of thirty-one 
feet, which was gradually increased to about seventy-five yards from 
the west shore; while less than thirty yards from the west shore the 
depth was found to be forty-six feet. To the north the lake gradually 
deepens, first to eighty-eight feet about an eighth of a mile north of 
the Narrows, and finally to 120 feet about half a mile north. Li the 
opposite direction, or southwards, on the other hand, the lake deepened 
first to sixty-five and then to 180 feet within less than an eighth of a 
mile. 

There seems, therefore, to be no warrant for the supposition that 
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this barrier of sand, gravel and boulders extended at one time com- 
pletely across the lake, for, if such had been the case, it appears pro- 
bable that the removal of this material would have resulted in the 
accumulation of a considerable deposit immediately south of the 
Narrows, which is not found, as the descent on the south side is 
much steeper, in fact nearly as steep as the angle of repose, under 
the conditions, for gravel and sand. 

Our soundings did not extend farther to the north, and although 
the western shore-line is still very steep and abrupt it is not probable 
that the great depth characteristic of those areas to the south of "^e 
Narrows is maintained in this direction^ although occasional localities 
with considerable depth may doubtless be found, presumably in the 
neighbourhood of the western shore. 

The highest water in this part of the Ottawa is in general occasioned 
by the melting of the snow in spring, and occurs usually about the 
latter part of May, while the time of low-water is during September 
or October, according to the setting in of the autunm rains. During 
the summer months the Ottawa is remarkably and quickly affected 
by very heavy or long continued rainfalls. In ordinary seasons this 
difference in level varies from twelve to fourteen feet, but in 1887, 
and again in 1894, Lake Timiskaming and this portion of the Ottawa 
showed the astonishing difference of twenty-one feet between the two 
extremes of high-and low-water. Both of these years were, moreover, 
remarkable for an extremely heavy snowfall during the preceding 
winter, thus furnishing conditions for an extraordinary spring 
freshet, while the succeeding summers were notable for excessive and 
long continued drought, and the lowest water occurred during the 
month of September. 

One of the most marked effects occasioned by this difference in 
level is the corresponding difference in the fall of the Long Sault 
rapids that separate Lake Timiskaming from Seven League lake, and 
the accompanying increase in the fall of the rapid at the outlet of 
the latter, known as " The Mountain." During times of low water 
the fall in the Long Sault rapids is almost fifty-five feet, while at 
high-water it is only forty-nine feet. On the other hand, during 
times of freshet, the Mountain rapid has a fall of seven feet, while at 
low-water there is only a fall of a little over three feet. During the 
same time Seven League lake has a total fall of two and a-half feet 
in times of high-water, and at low-water there is only a fall of half 
a foot from the north to the south end. These seeming anomalies 
are thus explained by Mr. Thomas Guerin:* — "The Long Sault 
* * * is divided at its head by an island into two channels, 
the level of the bottom of the eastern channel being about seven feet 
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below that of the bottom of the western channel which becomes dry at 
low-water. ♦ ♦ ♦ xhe outlet from Seven League lake is at 
the Mountain rapid, and the capacity of the channel here is less than 
the united capacities of the two channels, which constitute the outlet 
from Lake Timiskaming. Hence the latter channels during high- 
water pour a greater quantity into Seven League lake than the out- 
let of the latter is able to dischaige, thus causing Seven League lake 
to rise, while Lake Timiskaming falls so that the difference of level 
must be least at high- water. Again when the level of Lake Timis- 
kaming falls so low as to render the western channel dry then the 
outlet from Lake Timiskaming will be confined to the eastern chan- 
nel, which is nearly of the same dimensions as the outlet of Seven 
League lake, but as the area of the latter lake is many times less than 
that of Lake Timiskaming its level must fall faster, and the differ- 
ence of level must be greater at low-water than at any other timet" 

The rate of discharge from Seven League lake was measured by 
Mr. Guerin at the current immediately above the Mountain rapid, on 
the 2l8t of August, 1884, and found to be 16,888 cubic feet per 
second. From a comparison of the levels then prevailing it was 
calculated that the rate of dischai]ge during times of high-water 
would be 25,100 cubic feet per second, and during low water 14,800 
cubic feet i)er second. 

The trend of the Ottawa valley, from its confluence with the 
Mattawa to the foot of Lake Timiskaming, ia nearly northwest, mak- 
ing a considerabl^ angle with the direction of the foliation of the 
gneissic rocks along its banks. At the mouth of the Mattawa a sharp 
elbow is formed, the valley below that river turning nearly east, in 
close correspondence with the foliation of the gneisses, and coinciding 
in direction with the depression occupied by the Mattawa river. The 
sharpness of this elbow is further accentuated by the fact that, for 
several miles above this point, the course of the Ottawa river is nearly 
north-and-south. 

The river from Mattawa to the foot of Lake Timiskaming is inter- 
rupted at intervals by heavy rapids, three of which occur on the first 
fourteen miles, while the Long Sault, seventeen miles farther up, ia 
six miles in length. 

The first rapid, four miles above the Mattawa, is now known as La 
Cave. It is about half a mile in length and is divided into two leaps, 
the lower of which was formerly known as La Cave, while the upper 
portion was called the Demicharge Chaudron, or Chaudi^re. The 
combined fall is nearly ten feet, divided into two nearly equal parts. 
The river between the Mattawa and La Cave rapids averages about 

♦Annual Report. Minister of Public Works, 1884-85, pp. 107-108. 
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a quarter of a mile in width, although in one or two places where hayB 
are present this width is nearly douhled. Antoine creek is the main 
tributaiy in this interval, coming in from the west and draining in 
its course the larger portions of the townships of Mattawa and Olrig, 
its source being in some small lakes situated in the southwestern part 
of the township of French. 

From La Cave to the next rapid, known as Les Erables, is a little 
over three and a half miles, while the width averages about a third of 
a mile, and occasionally somewhat less. Les Erables rapids are a 
little over half a mile in lengrth, with a descent of nearly thirteen feet. 
Latour island, at the foot of this rapid, and almost in the middle of 
the current, shows a large number of pot-holes worn out in the rock. 
All stages in the process may be seen from the incipient canals, where 
the eddies have commenced to wear down along the jointing planes 
that cut the rock to holes ten feet in diameter. Li a few instances 
several holes are seen to have been so greatly hollowed out that they 
ultimately joined at or below the surface. 

Cotton creek enters from the east a short distance below the foot of 
Les Erables rapids, forming a beautiful cascade as the water tum- 
bles over the rough ridges of gneiss which impedes its progress. This 
stream drains a number of lakes, of which Lake Memewin, situated 
about four miles to the east of the river, is the largest, being four 
milee long, and very irregular in outline. Scarcely three miles 
and a half intervenes between Les Erables and The Mountain, where 
the whole volume of the river flows through a narrow channel ob- 
structed by rocky reefs and islets. About a mile above Les Erables 
rapids another stream enters from the east> with a steep descent into 
the vall^ of the Ottawa. This stream, now known as Snake creek, 
drains a number of small lakes, the largest of which is Snake lake, 
while the headwaters are in a small lake, from which only a short 
portage is necessary to reach Obashing lake. It thus formed a i)or- 
tion of the old winter route, which left the Ottawa river at the 
mouth of this creek and reached Lake Timiskaming a short distance 
below the Opimika narrows. About a mile below the Mountain rapid 
one of the highest hills was ascended and f oimd by aneroid barometer 
to be 520 feet above the surface of the water. The average height 
of the hills on either side would, therefore, be little less than 500 
feet. 

Seven League lake is a stretch of navigable water nearly seventeen 
miles in length, extending from the head of the Mountain to the foot 
of the Long Sault rapids. The banks in most places are steep and 
rocky, and one or two places perhaps deserve special mention. 
Devils (Jarden bluff, on the east side, presents a sheer precipice of 
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gneissic rocks, and receives its name from the fact that a patch of 
wild onion grows near its summit. Above this, on the west side and 
only a short distance below the foot of the Long Sault rapids, there is 
a sharply accented hill thickly overgrown with small pine trees, 
which, from its marked resemblance to the characteristic headgear of 
the Canadian '^ habitant," has always received the designation of 
** La Tuque." This is a rather important and well known land-mark. 

Three important tributaries enter Seven League lake. The first of 
these, known as East creek, has its source near the eastern limit of 
the southern map-sheet, and is thms not more than seven miles long, 
reaching about six and a half miles below the foot of the Long Sault. 
The next stream, however, which enters on the west side about half a 
mile farther north, is much larger, and named Jocko river, after a 
half-breed of that name. Formerly the stream was known as the 
Siconaguisipi or Blackstone river, a name appearing in Sir William 
Logan's report on the region, although on his manuscript map it is 
designated as the Porcupine river. The main branch of this stream 
heads in a lake about two and a half miles long, bearing the same 
name, and situated about the centre of the township of Osborne, a 
little over twenty miles in a straight line from the outlet. Its north- 
em branches drain the northern parts of Osborne and Garrow town- 
ships, and also a considerable area of unsurveyed land between these 
townships and Kevin's base-line. The southern branches drain 
almost the whole of the townships of Stewart and Lockhart, this area 
being but slightly less than seventy square miles. The river has 
carried down a quantity of loose material which fills up a large area 
of the lake in the vicinity of its mouth. It flows through a steep, 
narrow valley, and in debouching on the lake the channel makes a 
sharp bend northward through the gravel sand, thus forming what 
has often been called a " square fork." This delta is 200 yards wide 
and about a quarter of a mile long, and may owe its origin partly to 
glacial accumulation and deposition. If it occurs as a result of 
stream action it evidences a river of much greater volume than that 
which now occupies this valley. 

The Obashing is the third stream of importance entering Seven 
League lake in a bay on the east side close to the foot of the Long 
Sault rapids. The lower portion of this stream meanders through a 
sandy flat which extends inland for some distance. The upper por- 
tion of the stream, however, is exceedingly rough and rapid, showing 
a total fall of about 300 feet in a distance of scarcely three miles; It 
aflords an outlet to a large number of lakes in the region to the south 
of Kipawa lake, the largest of which is Obashing lake. The name 
is of Chippewa origin, and refers to the narrows which divide the lake 
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into two very nearly equal portions. It covers an area of about 
eleven squai« miles, and measures ten miles from east to west, with 
an average width of from one to three miles. Two large tributaries 
enter the eastern end oi the lake, the most northerly being known as 
tho Otter river. 

The Long Sault rapids separate Seven League lake from Lake 
Timiskaming, and are caused by a great accumiilation of very coarse 
gravel and boulders, many of the boulders at the head of the rapids 
are exceedingly large, measuring from twelve to fifteen feet in diam- 
eter. The rapids are usually very narrow and crooked, and a little 
over six miles in length. Very little rock in situ can now be seen, 
although it is evident from the topography that the detritus was de- 
posited in a pre-existing shallow narrows. On the east, or Quebec 
side, the drift material forms a comparatively level space, varying 
from a quarter to half a mile in width, along which the railway-line 
is constructed. With skilful canoemen it is customary to run the 
Long Sault rapids in the larger voyaging canoes, but ^ve portages 
and tracking lines are necessary when an ascent is made. The three 
lower portages are on the east side of the stream, and the two upx)er 
ones on the opprsito bank. 

Two streams fall into the Ottawa at the Long Sault, one from 
either side. McDougall creek, which flows in from the west at the 
Crooked rapid, takes its rise in some small lakes about ten miles to 
the northwest, and Gordon creek enters about a mile below the head 
of the Long Sault. Logs are brought from Kipawa lake by an 
artificial channel into Gordon creek, down which they are run. The 
total fall of Gordon creek from Kipawa lake is about 300 feet, 
nearly 250 feet of which is below Pike lake in a little over a mila 

Lake Timiskaming is usually regarded as commencing at the head 
of the Long Sault. The name means literally ''at the place of the 
deep dry water," doubtless referring to the existence of the extensive 
clay flats in the northeastern portions of the lake which are some- 
times dry. The lake is sixty-one miles long in a bearing N. 26** W., 
with an area of about 125 square miles. From the head of the Long 
Saiilt to the Narrows the lake is about a quarter of a mile wide, but 
at the foot of the Narrows it increases in width to about a mile, on 
account of Thompson bay, situated on the east side. Both shores 
are steep and high, and in several places there are almost perx)endi- 
cular clifls over 200 feet in height. On the Ontario side especially 
the hills are covered with a good growth of pine almost to the water's 
edge, which effectually conceals the rock beneath. A jwrtion of the 
Quebec side, between the Narrows and Schooner island, has, however, 
been almost denuded by fire of its original forest growth, and exposes 



170 I NIPISSINO AND TIMISKAMINO REGION 

the rou^h and broken ridges of gneiss. Schooner or Ship island 
evidently represents the apex of a bouldery shoal, as no eyidenee of a 
rock in situ could be found. Presquile, about a mile above the head 
of the Long Sault, has been designated as an island, and although 
comparatively deep bays approach close to one another on the north 
and south sides a small neck of land unites the so-called island with 
the eastern shore. It evidently represents an older accumulation of 
morainic material which in so many places blocks the channel of the 
river. 

The Opimika narrows are about two miles in length, and very 
crooked and contracted towards the northern end. High rocky hills 
form the immediate coast-line on the west side, but on the east side 
the shore is composed of sand, gravel and boulders, forming a flat 
over a quarter of a mile wide to the base of the rocky hills. The 
greatest contraction is towards the north end, where the shore-lines 
are only a little over a hundred yards apart. Two creeks enter the 
Ottawa at the Opimika narrows. The largest one, now known as 
White creek, drains two or three small lakes between this point and 
Kipawa lake, the largest of which. White lake, is over half a mile 
in width; and two miles in length ; the eastern end approaching within 
about three miles of Kipawa lake. The other creek is known as 
Oreen creek, and enters from the west side, draining some small lakes 
in that direction. 

Above the Opimika narrows the lake widens almost immediately, 
and from this point as far north as the mouth of the Montreal river 
it has an average width of from three-quarters of a mile to a mila 
The shores are very bold, often exhibiting nearly vertical precipices 
of rock for many miles at a stretch. Occasionally small portions 
of the shore-line are composed of sand and gravel, but high trees rise 
almost immediately bdiind. McMartin and Ouellette points are 
small, low, projections nmning out a small distance into the lake 
and are composed wholly of sand and gravel except in the caae of 
McMartin point, where some of the solid rock projects through this 
loose material. In the vicinity of McMartin point a considerable 
amount of stiff grey clay was noticed, and a bank of this contains a 
large number of very irregularly shaped calcareous nodules, but no 
fossil remains were found in them. The hills on either side of the 
lake are from 800 to 500 feet above the surface of the water, and the 
highest, known as the King of the Beavers, rises to a height of about 
600 feet. These hills evidently form the edges of an undulating 
plateau which extends inland on both sides, and in which the valley 
of the lake has been excavated. Buffalo rock is another well known 
topographical feature, consisting of a rocky precipice on the west 
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shore of the lake, and so named from a mass of vegetation upon it, 
which haB a fancied resemblance in outline to a buffalo. 

Six tributaries may be mentioned which flow into the Ottawa 
between the Opimika narrows and the mouth of the Matabitchouan 
river. The first of these is Opimika creek that enters a beautiful 
sandy bay on the west side, known as McLaren bay, about half a mile 
north of the Narrows. The water of Opimika creek is extremely 
clear and cold, abounding in si)eckled trout. Although its actual 
source is in a small lake about nine miles to the southwest of the 
Narrows it derives most of its water from two lakes some four miles 
to the southwest, which are supplied by a series of large springs. One 
of these lakes is called Emerald lake, and is remarkable for contain- 
ing a deposit of shell marl which is described in that portion of the 
report treating of economic geology. The small pond at the head of 
the stream is 580 feet, by barometer, above Lake Timiskaming. 

About three miles farther on Ottertail creek reaches the lake from 
the west. This stream forms a portion of a route to the west. The 
main or southern branch takes its rise in a small lake some twenty 
miles to the southwest in the township of Hammell, within a mile of 
Spruce lake, at the head of the Tomiko river. About a mile above 
McMartin point a small stream enters from the east, draining White 
Beaver lake, and three miles south of the mouth of the Kipawa 
river another small stream enters which is notable as being the old 
Indian x)ortage-route to Lake Kipawa. 

The next stream is the Kipawa river, forming the outlet to a great 
number of large lakes, many of which are outside the boundaries of 
the present map. The largest of these lakes is of course Lake 'Kip- 
awa, which is nearly thirty-two miles in a straight line from north 
to south, and, with its intricate shore line of bays covers an area of 
120 square miles. The Kipawa river is nearly nine miles in length, 
with a total fall of about 300 feet, and has a number of x)owerful 
rapids and chutes in its circuitous course. At the mouth is a very 
fine chute. The Matabitchouan and Montreal rivers, which enter 
the lake at the same place, are elsewhere separately described. 

North of the Montreal river Timiskaming lake gradually widens. 
The western coast-line continues to be rather even and unbroken and 
is also as a rule steep and rocky. At the Crowsnest rock, opposite 
Bryson island, as well as at Manitou rock opx)osite Mann island, 
there are sheer precipices that extend for several miles, vary- 
ing from 150 to 200 feet in height. The east side of the lake shows 
more irregularity in outline, and large areas of level land exist, from 
which, however, bold hills rise in places. There is much more culti- 
vable land in the aggregate than the often rocky character of the 
lake-shore would indicate. 
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Below the Old Fort narrows there are only a few small and insig- 
nificant islands. Eoche McLean, so named after an old North-west 
Company fur-trader, as well as the island north of Pointe H la Barbe, 
are both connected at low-water with the western mainland by nar- 
row bars of sand and gravel. Moose rock is a huge boulder of 
breccia-conglomerate about thirty feet in diameter^ situated some 
four miles south of the Narrows. North of the Narrows there are 
several islands, of which the most important are Bryson ifiland* 
Mann island and Chief island, the latter being a well known 
topographical feature. It is high and rocky, and at low-water is con- 
nected at its eastern end with the mainland by a bar composed of 
boulders and clay; although, during the early part of the season, 
there is often sufficient water to permit of the i>a8sage of the steamer. 
To the northwest of the island a similar bar exists, which, at low- 
water, prevents the steamer proceeding any farther, although the 
channel inside is quite deep. The presence of this boulder barrier is 
probably due to its deposition, in part at least, in a crack or rift in 
the glacier that evidently occupied the valley of the Blanche river 
towards the close of the glacial x>eriod. 

The northern part of the lake, from the Old Fort narrows to the 
mouth of the Biver des Quinze, has more the apx)earance of a lake 
than any portion farther south. The deepest water is to the west of 
Mann and Bryson islands, and is the route usually followed by the 
steamer. At ordinary summer level it is impossible for a steamer 
drawing six feet of water to pass between Bryson island and the Que- 
bec mainland, and the lake for a long distance outward, opposite 
Wright's mine, is comparatively shallow. Kelly, or, as it is now called. 
Priests bay, where the chief settlement of the district is situated, 
presents a long stretch of gently sloping clay flats, extending out from 
the shore opposite the village of Baie des P^res, and, usually, towards 
the end of August and in the month of September there is not more 
than ^Ye feet of water at the end of the long wharf, so that for a 
considerable portion of the season the steamers are comi>elled to 
anchor fully half a mile from shore, and lighter their passengers 
and cargo. 

The north shore of the lake is divided into two deep bays by the 
high rocky promontory terminating at Dawson point. The high 
limestone table-land of which this forms a part is over two miles 
in width, presenting a very steep escarpment of light cream-colo\ired 
limestone facing eastward and running in a N. N. W. direction be- 
yond the borders of the map. Wabi bay is a little over two miles 
wide and three miles in depth, receiving at its head the waters of 
Wabi creek, at the mouth of which is situated the promising settle- 
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ment of Liskeard.. Wabi cre^ is a stream of considerable import- 
ance, rising beyond the north boundary of the map and draining a 
large area of arable land to the northwest, most of which has recently 
been laid out in townships and subdivided into lots. The borders of 
Wabi bay are in general low, with a marshy fringe along its north- 
west shore, while the water is extremely shallow and the shore difficult 
of approach except by means of the very crooked and narrow channel 
which the stream has hollowed out on the hard clay bottom. The 
northeastern part of the lake is divided into two bays known as 
Sutton and Paulson bays, separated from one another by the low 
marshy delta marking the mouth of the Blanche and Quinze rivers. 
The greater portion of Sutton bay is a low sandy flat almost com- 
pletely dry at low-water. 

When the lake is at its ordinary summer level there is scarcely a 
foot of water covering the extensive clay flats in the vicinity of 
Chief island except in the various channels which the steamers 
entering in this vicinity have hollowed out. During low-water, 
occuring in September of 1887 and 1894, the greater part of these 
clay flats was exposed, the water being confined to these comparatively 
narrow channels. Three large tributaries enter the lake in this 
neighbourhood and a fourth, known as Apika creek, about eight 
miles in length, drains the western portion of the township of Oui- 
gues. The largest of these streams is the one which really constitutes 
the upward extension of the Ottawa river, now known as the Bividre 
des Quinze or Quinze river. The other two, in the order of their 
importance, are the Blanche river and the Otter river, often also 
called Ottertail river, especially on the maps issued by the Crown 
Lands Department of Quebec. Only about five miles of the lower 
portion of the Blanche river is shown on the Lake Timiskaming map- 
sheet. The source of the stream is in Hound lake, situated about 
forty-four miles from its mouth in a northwesterly direction, but 
owing to curves in the river the distance is nearly sixty miles. 
The waters of the Blanche river enter the lake through four some- 
what intricate channels, between three low marshy islands formed 
by the large amount of loose material dejKxsited annually by this 
stream. Two of these islands, known as Wright and Eousselet islands, 
are of considerable size. The deepest channel is called the Chenal 
du Diable, and is navigable for small steamers at high-water. The 
next channel farther south is known as the Crow channel and is 
fairly deep, but the other two channels, which are more in line with 
the upward course of the stream, are almost completely choked with 
sand and other detritus, so that they can scarcely be navigated by 
canoes during ordinary stages of the water. 
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About five miles from its mouth the depth of the river varies from 
sixteen to twenty-four feet, and the width from 320 to 400 feet, and 
at a distance of twenty miles from its mouth it is 220 feet wide and 
eight feet deep. Here a small rapid occurs, with a fall of about two 
feet, but above this is a quiet stretch of water for nearly six miles 
farther. It will thus be seen that, at low-water, the river is navig- 
able for a distance of twenty-five miles for steamers drawing under 
three feet, while at its highest stage this distance is increased to over 
thirty miles. The Blanche river has cut its channel through a thick 
deposit of drift material, composed chiefly of clay, and the sections 
thus furnished are probably the best in the whole district. The valley 
consists of a series of four or five rather extensive flats or terraces, 
rising, one above the other, to the northwest of the lake, and 
evidently forming the continuation northward of the depression 
occupied by Lake Timiskaming. Near its mouth the banks of the 
river are quite low and subject to inundation, with large areas of 
tamarack and spruce swamp. As the stream is ascended, however, the 
banks gradually increase in height, and thirty miles inland th^y are 
more than one hundred feet above the level of the stream. Twenty-five 
miles from the lake the banks are eighty or ninety feet high, and fur- 
nish a good section, which is as follows in descending order: — First, 
two or three inches of vegetable mould, then about a foot of reddish- 
brown sand merging into a grey clay, and below this, again, a bluish 
clay, which extends to the base of the cliff, forming the bed of the 
stream. Bluish clay is exposed, according to McOuat,* in the bed 
of the river all the way to Hound lake, but about half-way up is over- 
lain by a rather coarse, brown sand, which, in its turn, farther up, is 
again overlaid by clay. Six or eight miles below Bound lake, where 
the cliffs are upwards of a hundred feet high, the middle portion con- 
sists of sand, while at the base and summit nothing is seen but day. 

The Otter river drains by far the larger portion of the area to the 
southeast of this part of Lake Timiskaming. The main stream rises 
about six miles southeast of Lac aux Feves, where it occupies the 
same depression as Chemagan and Hay bays of Lake Kipawa. Its 
channel is very tortuous, and in its lower portion has an average 
width of about 100 feet, with a depth of ten feet, while its rate (bf 
discharge was measured by Mr. Ouerin as 229 cubic feet per second, 
or less than one half that of the Blanche, and its velocity twenty-six 
feet per second. It is navigable by canoes without interruption for 
a distance of about ten miles from the mouth, and is frequently used 
by the settlers in going to and returning from North Timiskaming. 

•Report of Progreas, Geol. Surv. Can., 1872-73, p. 184. 
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About six miles from the mouth the Cameron branch enters, and, 
with a general course of nearly east-and-west, has its headwaters in 
a small lake only a mile west of Lac des Quinze. This tributary also 
serves to empty two considerable lakes, known as Long and Sassa- 
ganaga, the former about three miles in length, but with an average 
breadth of scarcely a quarter of a mile, while the latter is two and a 
half miles long, with a somewhat uneven shore-line and containing 
several islands, and has an approximate breadth of a little over half a 
mile. The south branch, or Duford river, drains the larger portion 
of the township of Duhamel, rising in a small marshy lake about 
the centre of the township. This stream is rather crooked, even in. 
its larger bends, while it meanders in a very tortuous manner through 
clay flats. 

Oeological Description. 

The village of Mattawa is built upon a bouldery terrace of moraixiio 
origin, which, subsequent to its deposition, has been modified to a 
considerable extent by the scouring action of water. This boulder- 
covered field or plateau has a somewhat uneven contour, but in 
general it may be said to rise from thirty to seventy feet above the 
river. It is only one of many similar occurrences to be found in the 
neighbourhood of the Ottawa river, all of which seem to owe their 
accumulation primarily to dex)osition from a melting detritns-ladeni 
glacier. This bouldery terrace begins nearly a mile up the Mattawa 
river' and extends a little over half a mile down the southern bank of 
the Ottawa. In the angles formed by the junction of the two streams 
it has its maximum development, producing a bar consisting almost 
wholly of boulders and coarse gravel, which stretches nearly- across 
the river, leaving a deep though narrow channel near the Quebec 
shore. The boulders about Mattawa vary in size from a few inches 
to as many feet in diameter, while many of them measure from ten to 
fifteen feet across. By far the larger number of these erratics consist 
of very evenly folioted gneiss, and have not been carried far from 
their original positions. Some are red and grey granite, while a few 
are of greenish gabbro or diabase. Eeoent cuttings show that the 
bouldery layer overlies silts and other fine dejKxsits. A well defined 
old river-channel occurs, running through the rear portion of the 
village between the main street and the railway station, which has 
evidently been followed by the Mattawa or its antecedent stream. It 
leaves the Mattawa about a mile above the mouth, and reaches the 
Ottawa at the foot of the rapid, nearly three-quarters of a mile below. 

On the north side of the river a steeply scarped though somewhat 
narrow terrace rises to a height of nearly eighty feet above the level 
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of the river. Near the junction with the Ottawa this terrace is com- 
posed of well-rounded f ra^rments or small boulders with coarse gravel 
and sand, this material being in a much finer state of division than 
that on the south side. 

Opposite the village of Mattawa, on the north side of the Ottawa, 
is '^Mattawa mountain," about 600 feet high. It is composed of a 
greyish granite-gneiss, consisting of the usual alternation of lighter 
and darker bands, causing a distinctly marked foliation. The strike 
of this foliation corresponds closely with the trend of the hill, being 
nearly east-and-west, while the dip is about 20® to the south. In 
places it contains an abundance of rather small garnets, especially 
numerous in the darker or more basic portions of the rock. 

At many x>oints this gneiss is cut by dikes of peigmatite, varyinfir 
irregularly in breadth from a few inches to several feet. These 
pegmatites are composed usually of a flesh-coloured orthoclase or 
microcline and quartz. Occasionally a white plagioclase, probably 
oligoclase, was noticed in the same dike with the orthoclase, while the 
ferro-magnesian constituent is sparingly represented, if at all, and is 
usually biotite. The quartz is as a rule segregated in the centre of 
each dike, leaving an almost pure feldspathic margin of varying 
thickness. Many of these dikes cut the foliation at considerable 
angles, running from S. 40® W. to S. 65® W., while others, e8i>ecially 
the smaller ones, conform very closely to the foliation. 

It is quite apparent, from the many conflicting local dips and 
strikes observed in the area to the south of the Ottawa river, and ex- 
tending for a few miles east of Mattawa, that the gneissic rocks rise 
into a series of small domes, each presenting quaquaversal dipe; 
while, on the other hand, the complete examination of this small area 
has also shown that the grander structural features of these rocks 
exhibit a rather constant dip at low angles, varying in direction from 
south to S. 10® W. These gneissic rocks are well foliated and of a 
dark-grey colour where the bisilicate material is present in relatively 
greater quantity, while a prevailing reddish tinge is usual where 
feldspar present increases. Some bands exhibit the " augen " struc- 
ture in great i)erfection. 

About a mile east of Mattawa the main line of the Canadian 
Pacific railway has cut through the axis of one of the most perlect of 
these dome-shaped bulges. The gneiss occurs in alternating light and 
dark coloured bands which exhibit very sharp lines of demarcation 
one from the other. The main axis of this dome runs in a direction 
S. 80® E., the dips on the north side of the railway track thus turning 
from N. 80® W. all around to S. 80® E. ; while on the south side of 
the track dips exactly the opposite of these may be noticed. 
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The gneisses contain a large percentage of pyrite, and all the joints 
and fissures are plentifully coated with brown hydrous oxide of iron 
due to the decomposition of this mineral. The rocks crumble and fall 
to pieces when exposed to the action of the atmosphere for any length 
ot time, giving rise to a coarse brownish sand that constitutes much 
of the soil of the region surrounding Mattawa. 

About a mile and a quarter east of Mattawa the gneiss has a dark 
reddish-grey colour, the reddish tinge being due to the presence of 
feldspar, which is in reality much more abundant in certain bands 
than in others. On the surface the gneiss presents a smooth hard 
crust that is evidently merely the result of weathering, while beneath 
this thin coating the rock has undergone somewhat advanced decom- 
position, being yellowish in colour and oomx>aratively soft and friable. 
This outer induration is very frequently characteristic of the exposed 
surfaces of both gneisses and the Huronian sandstone and grey- 
wack6s, and, as has been shown by Irving and Van Hise, is cauaed 
by the secondary enlargement of the quartz and feldspar individuals, 
the interstitial material constituting interlocking areas which are 
optically continuous with the original grains. 

To the west of Mattawa the railway follows up the valley of a 
creek that empties into two small lakes, the larger of which is known 
as Earls lake. The shores of both these lakes are low and grassy, 
with only one rock exposure at the western end of Earls lake. Be- 
tween Mattawa and Calvin stations the rock is usually well foliated 
granite-gneiss, although in one or two places it is very massive, and 
the foliation is either absent or quite indistinct. Some of the bands 
differ in colour from dark-grey to almost black where the biotite is 
exceptionally abundant ; others are light-grey, while still others are of 
shades of flesh-red or pink where the feldspar is plentiful and is of 
that colour. The component bands are frequently so irreguLir in 
their development and in places so contorted, while the region as a 
whole has undergone such uneven truncation, that it is often exceied- 
ingly difBcult to pronounce with any degree of certainty as to the 
direction of either the dip or the strike. In general, though, these 
rocks gradually bend round from S. 46® W. a little west of Mattawa, 
to S. 80® W. in the vicinity of Calvin, with a common dip at a high 
angle to the south. One of the pegmatite dikes noticed about two 
miles west of Mattawa is composed of a very large quantity of flesh- 
red feldsi>ar in coarse cleavable masses, some quartz and a consider- 
able amount of dark-coloured mica in large crystals and plates, 
doubtless a partially bleached biotite. iill of the rocks are well round- 
ed and glaciated, and although the striae are not very plainly marked 
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some indistinct ones have a southwest direction, and are thus refer- 
rable to the period of general glaciatiom. 

In the angle formed by the junction of the Mattawa and Ottawa 
rivers, and to the north and east of these streams, the foliation of the 
gneiss shows a curious fan-like arrangement, the convergent lines 
pointing towards the Ottawa, where the gneiss shows a rapid change 
in strike from nearly east and west at the southern end of the rock 
exposure to N. 25° W. at the northern end. This structure is, how- 
ever, only a local feature, and is confined to a small area. To the 
west this fan-like formation broadens, the bands near the southern 
end curving round rather sharply to the southwest to meet those ex- 
posed on the shores of Boom lake and in the vicinity of the Plain 
Chant rapids on the Mattawa, where the gneiss strikes from S. 30** 
W. to S. 60° W. with a southeasterly dip < 40° to 46°. To the north, 
as the Ottawa river is ascended, on the west shore the strike of the 
gneiss changes first to the west and then to N. 76° W., which latter 
seems to be the general dinction of the foliation in the vicinity of 
the Cave rapids. At the bluff on the east shore the rock is composed 
of alternating bands of light and dark-grey micaceous gneiss, evidently 
of the ordinary granitite vfAicty, and shows a strike of N. 66° E. and 
a dip to the south < 10° to 15°. About this again the foliation exhibits 
a change in direction, and about three-quarters of a mile below the 
Cave rapids a strike of S. 75° E. was noted, with a dip southward 
< 20°, A little above the rapids the evenly foliated grey gneiss 
trends in a northeasterly direction, dipping to the southeast < 30°. 
Between the Cave and Les Erables rapids the granitite-gneiss, which 
in the more basic bands seems to contain some hornblende in addition 
to the biotite, varies in strike from S. 70° W. to N. 70° W., with a 
southerly inclination. 

Les Erables rapids are caused by the outcrop of ledges and islets of 
gneiss, which obstruct an already much contracted channel. The strike 
is N. 70° W., while the dip is northwards at an angle usually con- 
siderably less than 10°. A little above these rapids the foliation has 
an almost east-and-west direction, while near the mouth of Snake 
creek the strike is N. 80° E., and the dip S. < 70°. From the head 
of Les Erables rapids to about half a mile beyond the mouth of 
Snake creek the exposures, which were very closely examined, show 
a gneiss composed of alternating bands of light and dark-grey colour. 
The bisilicate present, which from its preponderance gives the dark 
colour to certain bands, is biotite, and the rock is thus a granitite- 
gneiss composed essentially of feldspar (chiefly orthoclase), quartz 
and biotite. Besides these constituents there are others which in 
places are so abundant as to characterize the rock. The principal 
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and most interesting of these is cyanite, although individuals of an 
almandine-gamet are usually niunerous, especially in the more basic 
portions; while graphite was noticed finely, though rather thickly, 
distributed through the rock. Cyanite of a prevailing blue colour 
is frequently so plentiful as to characterize large exposures of this 
gneiss. It occurs in rectangular or flattened prisms, which are very 
long and blade-like in their habit, presenting round, jagged, or 
irregular terminations. 

About a mile below The Mountain rapid the high hills on the east 
shore are formed of alternating bands of light and dark-grey gamet- 
iferous granitite-gneiss, striking S. 55° W., and dipping south- 
easterly < 45° to 60°. 

At the foot of the Mountain rapid the gneiss is more massive in 
structure, although still preserving a distinct foliation that runs 
nearly east and west, while the dip is to the south < 35° to 40°. In 
places it is filled with small crystalline or irregular fragments of gar- 
net, while the rock in general has a distinct reddish colour. The 
Mountain rapid rims for the most part in a strike of the rock, which 
is a dark-grey, well foliated gneiss. The ridges and islets are com- 
posed of this gneiss, presenting a strike varying from S. 50° E. to 
S. 55° E., with a dip to the northeast < 20° to 30°. 

About a mile above the Mountain rapid, on the west side, the 
dark-grey, micaceous or granitite-gneiss strikes S. 70° W., with a dip 
to the south. About one and a half miles above this point a grey 
gneiss was noted with a decided foliation, exhibiting a series of 
beautiful curvings and twistings, while the general strike is N. 60° 
lu., with a dip to the southeast < 65° to 70°. About four miles above 
the Mountain rapid a massive, fine-grained, red gneiss was noticed, 
associated with some more evenly foliated, grey gneiss; the whole 
dipping south < 40° to 80°. In the vicinity of the narrows of Seven 
League lake, and for some distance beyond, the gneiss is in many 
places much contorted, and usually of a dark-grey colour, owing to the 
prevalence of the ore basic bands. In many places the rock runs in 
long curves, presenting a gentle undulating dip, which often ap- 
proaches horizontality, while at other points not far removed the 
bands are almost on edge. Beyond the narrows on Seven League 
lake the gneiss, which has a grey colour and is well foliated, strikes 
about S. 65° E., with a southerly dip at a low angle, generally from 
20° to 30°. Opposite La Tuque, on the east shore and below the 
mouth of Obashing creek, the lighter coloured bands, which are 
reddish, alternate with those of a dark-grey. These constitute a 
granitite-gneiss, which generally dips S. 25° W., < 10° to 20°, al- 
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though in some places it seems perfectly horizontal, and in others it 
is much contorted. 

At the foot of the Long Sault the reddish granitite-gneiss dips S. 
20* W., < 26°. In many places along the shores of the northern part 
of Seven League lake the darker and more basic bands of gneiss con- 
tain epidote in very considerable quantities, indeed sometimes so 
abundant is this mineral as to give a yellowish tint to the band in 
which it is contained. 

The country between the Long Sault rapids and Lake Kipawa is 
composed of high, rocky ridges of flesh-red and dark-grey gneiss, the 
former prevailing, while the alternation of both produces a marked 
foliation in the whole mass. The darker bands are made up mostly 
of the coloured constituents, while the lighter ones show a relatively 
greater quantity of quartz and feldspar. The general strike varies 
from S. 60** E. to S 60** E., while the dip is under 30**. A thin section 
of what was regarded as a typical specimen of this gneiss showed it 
to be a quartz-mica-diorite-gneiss, although it is probable that other 
and more acidic portions would show the ordinary granitite-gneiss, as 
well as the homblende-granitite-gneiss, to be present. The rock, as 
examined under the microscope, showed the chief mineral constituents 
to be plagioclase, quartz, some unstriated feldspar (probably ortho- 
clase) and a little microline, hornblende, biotite and epidote, with 
smaller quantities of titanite, pyrite, zircon, allanite, apatite and 
hematite. 

On the Big Obashing lake the gneiss is usually well foliated, often 
of a light-grey colour, although some portions present reddiah- 
ooloured bands where the feldspar contains much iron oxide, and the 
general strike in the vicinity of the narrows varies from S. 66® E. to 
S. 76° E. with a dip to the south < 15° to 30°. At the east end of 
the little island, in the bay out of which the road goes south to the 
small lake at the headwaters of Snake creek, the gneiss is comiK>8ed 
of alternating reddish and dark-grey bands, in places somewhat con- 
torted, and shows a general strike of S. 86® E. with a dip to the south 
< 70° to 80°. Near the east end of Obashing lake the dark-grey 
well foliated gneiss strikes S. 84° E., and is either quite vertical or 
dips at a very high angle to the south. 

Near the outlet of Little Obashing lake the gneiss, which is dis- 
tinctly foliated and has a reddish colour, strikes east and west^ dip- 
ping south at an angle of about 36°. The smaller lakes to the south- 
west of Little Obashing lake generally present high shores which 
are well wooded and green to the water's edge, so that there are only 
limited opportunities afforded for ascertaining the trend of the 
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bordering gneiss. On a small island in Thompeon (or McConnell lake), 
however, grey gneiss was noticed dipping S. 20° W. at a low angle. 

Near the head of the Long Sault, on the west shore of the Ottawa, 
the gneiss is composed of alternating light and dark bands. Many of 
the lighter bands have a flesh-red colour where the feldspar is abun- 
dant, while others are grejrish or nearly white. The dip is S. 30° W. 

< 20°. 

There are comparatively few exposures of rock between the head of 
the Long Sault and the Opimika narrows, and the strike at some of 
these is hard to ascertain with any degree of certainty. The general 
strike seems, however, to be S. 55^ E., which is apparently maintained 
as far as Schooner or Ship island. On the east shore, opposite this 
island, the gneiss, which is exceedingly well foliated in alternating 
bands of light-grey, flesh-red and dark-grey colours, dips S. 10° W., 

< 30°. 

To the south of the Opimika narrows, on the west side, and nearly 
opposite Lumsden depot (Opimicong P. O.) is a grey, rather fine 
grained, evenly foliated micaceous rock, showing lenticular areas of 
quartz and feldspar which are comparatively free from coloured con- 
stituents. The microscope shows the rock to be a homblende-grani- 
tite-gneiss composed chiefly of quartz, orthodase, plagioclase, micro- 
cline, biotite and hornblende, with smaller quantities of ilmenite 
associated with leucoxene, sphene, apatite, calcite, zircon and epidote. 
The dip of this gneiss is S.W. < 46''. 

This exposure marks the southern end of a great curve in the 
gneissic rocks, the Opimika narrows conforming closely with the 
strike of the rocks in their bend. At the southern end the strike is 
northwest; about half-way through it has changed to S. 75° W.; at 
the north end of the Narrows the strike is N. 15° W,, while still 
farther north on the same side it bends around to N. 30° W., and 
near the mouth of Ottertail creek the lock strikes N. 85° E. 

The gneiss, in this interval, is of the usual grey micaceous variety 
occurring in alternating light and dark bands, while the dip is to the 
west or northwest at high angles, usually about 65°. A thin section, 
cut from a specimen obtained at the exx)osure immediately below the 
mouth of Opimika creek, showed the rock to be a granitite-gneiss, 
composed chiefly of quartz, orthoclase, plagioclase and microcline, 
with biotite, epidote and sphene as its principal coloured constituents. 

In the region to the southwest of the Opimika narrows the 
country is well wooded, and the few rocky outcrops encountered have 
a general southwesterly strike. Near the small bridge on the old 
McLaren lumber road, crossing Opimika creek less than a mile from 
the lakeshore, the gneissic rocks are very evenly and distinctly 
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foliated, showing interlaminations of reddish light-grey and dark-grey 
material, the whole having a strike of nearly north and south and 
dipping west < 20®. Two miles southwest of the lake other small out- 
crops of a light-grey granitite-gneise occur, dipping S. 60® W. < 35®. 
i>[ear the end of McLaren road the rock is concealed for the most 
part by sand, but here and there hummocks of gneiss occur. One of 
these, situated about three-quarters of a mile from the end of the 
road, is composed of grey well foliated gneiss dipping S. 80® W. < 
20®. 

To the northwest of the Opimika narrows are situated Long and 
White lakes, which empty into Lake Timiskaming a short distance 
northwest of Lumsden depot. These lakes are noteworthy as afford- 
ing an opportunity of tracing in some detail the general outline of an 
immense curve in the strike, that, starting at the south end of the 
Opimika narrows with a direction N. 40® W., circles around to S. 
66® E. at the Beauvais narrows on Lake Kipawa. On Long lake 
the gneiss is composed of successive bands of reddish-grey, grey and 
flesh-red colours, which vary in strike from N. 20® W. to N. 7® W., 
while the attitude of 'the layers changes from nearly horizontal in the 
southwestern part of the lake to an inclination to the west of 36® 
in the northeastern part. On White lake the rocks curve around 
gradually to N. 63® E., and on the north shore the gneiss has a strike 
of only a few degrees south of west These rocks are light-red, red- 
dish-grey, light-grey to dark-grey gneisses, the layers running in low, 
broad undulations with a prevailing southerly dip at angles varying 
from 6® to 10®. 

On the north side of White lake there is a reddish contorted gneiss 
very plainly foliated, a ferromagnesian constituent being present in 
long slender dark-greenish bands, while in the wider and more feld- 
spathic portions such coloured constituents are almost entirely absent. 

To the northeast of McMartin i)oint, on the portage going to White 
Beaver lake, the gneiss is exceedingly well foliated, running in loi^ 
generally straight and somewhat continuous bands of alternating 
light and dark-grey colour, and varying in strike from N. 40® S. to 
N. 50® E., with a prevailing, northwes,terly dip at high angles gener- 
ally about 75®. Exposures on the south shore of White Beaver lake 
exhibit a light reddish-grey gneiss in successive bands of lighter and 
darker colours, the whole showing a changeable strike from N. 60® 
E. to N. 68® E., while the folia are nearly if not quite vertical. 

Between McMartin point and Latour's mills th« east shore of Lake 
Timiskaming is very^ high and precipitous and for considerable 
stretches presents perpendicular rocky cliffs. For two miles above 
McMartin point the gneiss is comparatively massive and chiefly of 
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the red variety, although grey bands may be noticed marking the 
foliation. The rock has, in general, a dip N. 66® W. < 35® to 80®. 
The combined action of the weather and the waves of the lake have 
served in many places to' remove an appreciable portion of the softer 
and more micaceous bands, leaving the red f eldspathic parts standing 
out in rather prominent relief, smoothed and planed as a result of 
glacial action. The surface now exposed exhibits, in great perfection, 
even the smallest bendings and foldings which these rocks have 
unc^ergone. In the last half mile of the distance already mentioned 
the gneissic rocks seem to strike approximately with the trend of the 
shore-line, exhibiting beautiful examples of contortion, while in other 
places the rock lies in a series of low undulating folds. Above this, 
for a little over four miles, and extending a short distance beyond 
Latour's mills, are almost continuous exposures of micaceous or 
granitite-gneiss, which is so evenly laminated that slabs could readily 
be obtained of almost any dimensions for flagstones. The strike is 
very regular, generally about N. 16® E., and the dip easterly < 50® 
to 80®. The alternating bands composing the gneiss are usually 
reddish, greyish and dark-grey in colour. 

' On the western shore, for a short distance both above and below 
McMartin point, the rocks are somewhat similar in character, the 
strike varying from S. 36® W. to S. 90® W., while the inclination, 
which is towards the northwest, changes from an angle of 65® to 35®. 

About a mile above McMartin point, on the west shore, the gneiss 
is much contorted, and in one place presents a low, dome-shaped 
anticlinal arch, the banding of the gneiss dipping either to the north- 
west or southwest at low angles. Nearly two miles above McMartin 
point, or ten miles south of the mouth of the Elipawa, the gneiss is 
made up of alternate layers in which a relatively greater amount of 
feldspar and quartz or biotite and hornblende are respectively present. 
The darker bands have yielded somewhat extensively and unevenly 
to atmospheric decay, the feldspathic layers standing out in rib- 
like forms. The strike is chiefly to the southeast, while the bands 
have either an almost vertical attitude or dip at high angle, never 
less than 70®, in a southeasterly direction. Microscopical examination 
of a specimen representing the more basic portion of the rock shows 
it to be a quartz-mica-diorite-gneiss, composed essentially of plag- 
ioclase, orthoclase, quartz, hornblende, biotite and epidote, with 
sphene, ax>atite and zircon as accessory constituents. 

Opposite Latour's mills, and for a short distance both north and 
south, the gneiss is well laminated, exhibiting precisely similar 
features to that on the opposite side of the lake. The feldspathic 
bands, which are usually flesh-red, are rather fine-grakied and con- 



184 I NIPISSING AND TIMISKAMING REGION 

tain little quartz or mica, while the darker ba^ds show a 8UX)erab\in- 
dance of biotite and other coloured constituents. 

In several places, associated with this gneiss and evidently caught 
up in it, are irregular masses of a dark-green, almost uralitic diabase, 
with somewhat large and glistening scales of dark-brown mica. The 
surface of this rock weathers very unevenly, presenting a very rough 
and pitted character. This roughness is increased by a series of intri- 
cate, reticulating dikes of a fine-grained aplite or granite that stand 
out in strong relief. Under the microscope the rock is seen to be an 
altered diabase, the hornblende showing undoubted evidence of having 
been derived from pyroxene, while traces of a rude ophitic structure 
can still be detected. The other minerals present are biotite, plagio- 
clase, garnet and iron ore.* 

Between Latour's mills and the western end of the old Indian port- 
age-route to Lake Kipawa the g^neiss is not so regular as that 
farther south, and in some places runs parallel with the shore-line, 
while at others it forms considerable angles with this direction, mak- 
ing at least one great bend, which is shown on the accompanying map. 

The rocks are either vertical or dip at high angles to the east and 
southeast. A little south of the Indian x>ortage there are some dark- 
green, almost black, glistening bands of amphibolite^ which occur for 
the most part interfoliated with the prevailing gneiss. These present 
many of the characteristics of parallel or interfoliated dikes, and 
some portions of them cut across the foliation, but theii true rela- 
tions were not studied in detail, so that it cannot be stated with 
certainty whether they are of later origin than the gneiss with which 
they are associated. The microscopic examination of two thin 
sections shows, that although it must be referred to as quartz-mica- 
diorite-gneiss, it differs in many particulars from the basic bands of 
the ordinary gneiss to which this name has also been applied. It has 
very evidently been derived from the shearing of a basic eruptive 
rock, resulting in its more or less complete re-crystallization, and 
several places were noticed throughout the region where a simiUur 
rock could be traced directly and continuously into the ordinary 
massive phase, which for some reason had escaped such complete 
deformation. One of the localities where this can perhaps be seen 
to the best advantage is on the shores of one of the smaller bays 
running to the northwest, and formit;; part of Leonard inlet, on 
the west coast of Shabosagi or Wicksteed lake. This amphibolite, 
or quartz-mica-diorite-gneiss, is composed of quartz, plagioclase, 
hornblende, with an iron ore (probably titaniferous) and epidote, 
garnet, apatite and zircon. Associated also with the gneiss near this 
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point is some of the uralitic diabase already dcacribed as occurring 
OD the west ahore of the lake. 

From the Indian porta^ northward to within about two milet of 
the mouth of the Montreal river the rocka preaent the usual alterna- 
tion of reddish, giey, and almost black bands. The strike of the folin- 
tion is somewhat irr^ular or divergent, but the general ditectlona 
are indicated on the accompanying map. 

Uartel point, as well as the shores of the small bay to the south, 
and some small rocky islets lying close to the eastern ahoN of the 
lake in this vicinity, ore composed of a dark-green, almoat black 
diorite. 

From Buffalo rock northwards along the west shore the strike of 
the gneiss does not show any wide variation, the general direotion 
being from S. 45° W. to S OS" W. with a dip to the southeaat < 
40° to 80°. The general colours are shades of light and dark grey, 
with some reddish bands where the feldspar has been stained by iron. . 
A specimen obtained from an exposure nearly opposite the mouth of 
the KipawB shows a fine-grained, grey, evenly foliated, micaceous 
rock, sli^tly discoloured throughout by iron oxide. The miciosoope 
shows the rook to be a granitite-gneiss, consisting chiefly of ortho* 
clase, quartz, biotite and epidote and bearing a close resemblance to 
the gneiss exposed near the north end of the Opimika narrows, al- 
though somewhat finer in texture. 

The contact between these gneissic rocks, mapped as Laurentian, 
and the Huronian rocks, is exposed on the west shore of the lake 
about two and a quarter miles south of the mouth of the Montreal 
river. Immediately south of the small creek which enters the lake 
from the west four and a half miles south of the Montreal river the 
gneiaa has a strike of S. 60° W. with a dip S. 30° E. < 85°, while 
in the bed of the creek itself the rock is apparently of a coarse dark 
micaceous variety, decomposed almost wholly to a chlorite-schist awo- 
ciated with some steatite or soapstone. For nearly a mile north of 
this the shore is composed of a flesh-red gneissic granite, striking 
frran N. 60° W. to N. 70° W. and dipping to the southwest at hie* 
angles. The point about a mile to the south of the contact is occu- 
pied by a massive dark mica-diorite or uralitic diabase, inteiMCted in 
various directions by dikes of red gneissic material. Xear the 
junction the Lauientian is represented by a light-redditb or reddith- 
grey gneissic granite, with somewhat indistinct foliation but no 
lamination. The rock is massive rather coarse-grained, containing 
a comparatively small proportir>n of bisilicate material Under the 
microscope it is seen to be a granitjte-gneiss, the feldspar having 
ondergMie somewhat advanced saussuritization. while the biotIt« 
oripnally present has been wholly converted inlc chlftrite. 
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The rock in contact with this gneissic granite on the west shore, 
representing the Huronian, is the typical and widespread hreccia-con- 
glomerate described by Sir William Logan as " slate conglomerate " 
or "chloritic slate conglomerate.** 

This rock contains numerous angular as well as rounded fragments, 
among which those of a somewhat coarse flesh-red granite are the 
most abundantly represented. These granite pebbles are composed 
chiefly of flesh-red orthoclase, with a smaller quantity of greyish 
translucent quartz and relatively little biotite, which has evidently 
undergone very advanced alteration to chlorite. Occasional sped- 
mens of a dark-green rock, which seems to be an extremely fine- 
grained and altered diabase^ were noticed, while irregular and an- 
gular fragments of simple minerals, chiefly quartz and feldspar, are 
rather abundant. This coarse f ra<nnental material is held in a dark- 
green slaty matrix, in which chlorite and epidote are the most abund- 
ant constituents. Both the lander fragments and matrix have been 
subjected to intense and long continued pressure. The coarser frag- 
ments are squeezed out in a direction at right angles to the line of 
junction, while the softer and more yielding matrix curves around 
these inclusiou'^. 

The granite and conglomerate are very closely and flrmly cemented 
together along their line of junction, and it would be quite easy, were 
it not for the broken and jointed character of both rA»ks, to secure 
pieces exhibiting portions of each in the same hand 8x>ecimen. The 
line of contact in the immediate vicinity of the lake runs in a general 
direction of S. 76° W., but this line is not i)erfectly straight, as the 
granite has a somewhat sinuous edge which is followed very faith- 
fully by similar irregularities in the schistose structure of the 
breccia-conglomerate. It is quite evident from an insx)ection of the 
coarser fragments that they have not been derived from the disin- 
tegration of the gneissic rocks with which these elastics come in 
contact, for the minerals composing them are much coarser in their 
method of crystallization and of a deei)er red colour, resembling 
closely in these particulars the granite exiwsed ou boch slioro^ :if the 
lake to the north of the Old Fort narrows. Besides, the rock in im- 
mediate contact with these Laurentian gneisses often contains far 
fewer fragments of such materials than exposures of similar rock 
farther removed from the line of junction. 

The Huronian to the south of Montreal river, on the west shore of 
the lake, is, as a rule, represented by a fine-grained feldspathic sand- 
stone, generally' of a pale greenish-grey colour. Microscopic examin- 
ation of a specimen obtained about a mile and three-quarters south 
of the mouth of the river shows this rock to be made up of angular, 
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sub-angular and occasionally of rounded fragments of ortbodase, 
quartz, plagioclaae and microcline, cemented togetber by similar 
material in a finer state of 'division, witb some cblorite, epidote and 
aericite often filling in tbe smaller interstices. In many places tbis 
rock is very bard and flint-like in cbaracter, breaking readily under 
tbe bammer witb a splintery or concboidal fracture. It occurs in 
Bomewbat tbin beds, often sbaly, dipping S. 83° W. < 20° wbile a 
set of cleavage planes wbicb bave been developed as a result of 
pressure dip S. 20° E. < 70°. At tbe point just nortb of tbe contact 
tbe rock is a greenisb-grey compact slaty greywack^, wbicb bas 
evidently been subjected to great pressure and alteration, for a dis- 
tinct foliation or scbistose structure bas been developed, tbe various 
bands of tbe rock being squeezed out into lens or i)od-sbaped areas, 
wbile pronounced curves in tbe direction of tbe scbistosity may be 
observed, due to tbe equal resistance deformation offered different 
bands and portions of tbe rock. At tbe immediate line of contact tbe 
parallel structure of botb Laurentian and Huronian comform witb 
one anotber, these being produced as a result of mutual reaction, 
tbe resistance offered by tbe neigbbouring clastic primarily determin- 
ing tbe direction of tbe foliation in tbe granite, wbile tbe forces of 
upheaval in tbe gneiss bave served to compress very materially tbe 
neigbbouring clastic rocks. Tbe Huronian strata wbicb are bere 
Xjresent form a curiously lengthened wedge-shaped strip between the 
Laurentian granite and tbe laccolithic or overflow mass of diabase 
wbicb constitutes tbe summit of tbe " King of the Beaver." 

On tbe east shore of the lake, from Martel point northward, tbe 
Laurentian is represented almost altogether by a pale flesh-red gran- 
ite, showing little or no bisilicate material, the principal coloured 
constitutent being epidote, which is somewhat abundant. Tbe c<Jn- 
tact between this rock and the breccia-conglomerate of tbe Huronian 
is, on tbe east side of tbe lake, about three miles nortb of tbe 
Montreal river. The actual contact is concealed, but outcrops of 
botb rocks occur within a space of less than one hundred yards, and 
from these it would seem that tbe line intersects the shore at a point 
immediately south of a small creek wbicb empties into tbe lake in 
tbis vicinity. Inland, the line is effectually hidden by overlying 
drift material, but its general direction seems to be very approxim- 
ately N. 66° E. 

Tbe granite near tbe contact contains a large irregular mass of a 
coarse dark-green diorite. An area of finer crystalline cblorite-scbist 
runs at right angles to tbe line of junction, and may represent either 
a small basic dike which has been subjected to pressure or an ex- 
tremely altered fragment of the Huronian greywack^ wbicb bas been 
caught up in the granite. 
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III the breccia-conglomerate the matrix is often present in very 
subordinate quantity. The most abundant fragments are of the usual 
biotite-granite type, while others of a pale greyish granite rock are 
seen in thin sections under the microscope to consist of phenocrysts 
of plagioclase or orthodase embedded in a fine-grained quartz-feld- 
spar groundmass. Besides these there are some fragments composed 
of a fine-grained altered diabase, and others of a greenish-grey slaty 
rock (resembling in a most marked manner the compact variety of 
the grey^acke of the Huronian) and some grey quartz. 

The material filling the interspaces is seen under the microscope to 
consist of a confused aggregate of scales and grains of chlorite and 
epidote, with abundantly disseminated particles of iron ore and fine 
granules of sphene and epidote. At first sight this conglomerate, 
occurring as it does in very massive beds with no pronounced paral- 
lelism in- the arrangement of the larger fragments, seems devoid of 
any definite structural features, but a closer inspection shows the 
strike to be about N. 50° E. while the dip is to the southeast < 10°. 
As here exposed it forms a hill about four hundred feet in height, 
presenting a very sharp and abrupt northern face, while to the south 
it slopes more gradually down towards the line of demarcation be- 
tween the two formations. To the north and west this rock is 
succeeded by a dark greenish-grey, compact, slaty rock which seems 
to underlie the breccia-conglomerate, although in other sections the 
conglomerate occurs at the very base of the Huronian. The ex- 
posures at this place, however, are not in inamediate contact, so that 
the relations of the two coidd not be ascertained with certainty. 

On the small island in Lavallee bay the rock is a fine-grained, 
greenish-grey greywack6, much squeezed and jointed, breaking with 
a -conchoidal and somewhat splintery fracture. The small island near 
the east shore about a mile southeast of Boche McLean is also formed 
of a similar greenish-grey compact feldspathic sandstone rather mas- 
sive in structure. 

The western shore of Lake Timiskaming, from the Montreal river 
to Boche McLean, is occupied by the massive, bedded, breccia-con- 
glomerate which dips in a westerly direction at an angle of 15°. 
This rock has already been described. A specimen obtained from an 
exposure about two miles north of the Montreal river, however, 
showed the matrix to be relatively more abundant than usuaL Hie 
diabasic pebbles are also more plentiful than those of red granite, 
while fragments of simple minerals predominate greatly over those 
of composite rocks. The quartz and feldspar fragments are sharply 
angular, while the composite individuals are as a rule someiwhat 
rounded. 
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In the conglomerate near Roche McLean the pebbles are more 
rounded and much more sparsely disseminated through the matrix. 
Pieces of an ^dremely altered diabase were noticed, and also some of 
a fine-grained greatly crushed quartz, filled with small scales of sericite 
and chlorite. The reddish pebbles are of the prevailing type of 
biotite-granite or granitite. Boche McLean itself is a large rounded 
and glaciated hummock of this breccia-conglomerate, separated from 
the west shore by a narrow interval at high water. 

To the north of Boche McLean the western shore for a distance of 
a little over a quarter of a mile is occupied by a series of dark-grey 
6laty rocks, the only structural feature discernible being the planes of 
cleavage, which dip northward at a high angle. This comes in contact 
with, and is somewhat altered by, a small intrusion of diabase which 
is doubtless an extension of the large mass which comes out on the 
eastern shore at Quinn point To the north of this diabase the 
massive breccia-conglomerate again outcrops, and is penetrated by a 
mass or dike of similar diabase, but with this slight interruption 
continues northward along the shore almost as far as Island point. 

This point is so named because of the existence at high-water of a 
narrow and shallow channel separating it from the western shore. It 
is composed of a much squeezed, contorted and altered slaty greywack^, 
containing a considerable quantity of epidote. It is pierced through- 
out by small and intricate granitic intrusions which have evidently 
assisted materially in hardening and otherwise changing. To the 
north this rock is again succeeded by a conglomerate, containing the 
usual abundance of granitic fragments embedded in a dark-green 
diabasic or dioritic paste, resembling a diabase-tuff. About a quarter 
of a mile north of Island point this rock comes in contact with a 
fine-grained hornblende-granite that forms the shores of the bay to 
the south of Pointe a la Barbe, extending inland in a northwesterly 
direction and possibly connected with the mass of granite exposed 
on the western shore of the lake above the old Fort narrows, although 
it is very different in ai>pearance from this. 

In many places this granite shows dark patches, generally oval or 
rounded in outline, varying in diameter from a few inches to a foot 
or more. These patches are caused by the segregation of the coloured 
constituents and the more or less complete exclusion of the feldspar 
and quartz. They constitute what are familiarly known as the ' dark 
spots ' (ausscheidungen) so commonly seen in granites, and evidently 
represent the first-formed nuclei in a slow-cooling magma. 

Quinn point is the name usually applied to a series of rugged hills 
that form the shoreward extension of a pronounced range that ex- 
tends with little interruption for some miles to the northeast. The 
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rock composing these hills is a dark greenish-grey uralitic diabase, in 
which the ophitic structure is generally apparent to the eye. The rock 
varies in texture, the coarse phases assuming more of the holocryatal- 
line or granitoid structure characteristic of gabbro. Jointed struc- 
ture is very perfectly developed, one set of planes dipping westward 
< 80** while another series dips eastward < 12°. The rock is com- 
posed chiefly of plagioclase, which frequently contains much disse- 
minated iron oxide, giving it a red hue, and hornblende^ which has 
evidently resulted from the alteration of augite. A small quantity 
of some carbonate (probably dolomite) a little interstitial quartz and 
titanic iron ore were also noticed. 

The Gull Bock islands are situated about half a mile north of 
Quinn point. There are two of them, presenting low rounded and 
well glaciated surfaces but little raised above the high-water level of 
the lake and almost destitute of vegetation. The rock composing 
them is the breccia-conglomerate containing very iiumeroua and 
often well rounded pebbles and boulders, chiefly of red and reddish- 
grey granite, with some of a compact daric-green altered diabase and 
a few of a flne-grained greatly cnished quartzite. The matrix con- 
sists of the same sort of material in a flner state, with greenish 
chlorite filling in the smaller interspaces. 

JkLOOse rock is the name applied to a huge boulder of rounded out- 
line perched upon a shoal. It is almost thirty feet in diameter and 
must have been detached from the cliffs of similar rock on the east 
shore, over a mile to the northward of its present site, and has been 
moved during the glacial period. 

The northern end of Point h la Barbe, on the west shore, about 
two miles south of the Old Fort narrows, is formed by an island 
which, at high-water, is divided into two almost equal parts, con- 
nected by a slender rocky peninsula. The rock composing it resembles 
the finer-grained, hardened and altered matrix of the breccia-con- 
glomerate. On the opposite shore a steep rocky point juts out into 
the lake forming a narrows. The breccia-conglomerate is here ex- 
posed for a considerable distance along the shore either way, reaching 
to within about a quarter of a mile of the mouth of the Little river. 
The shore-line at this point rises steeply into a hill nearly four hun- 
dred feet in height, forming the shoreward extension of a conspicu- 
oius ridge that runs for eeveral miles to the northeast, and marks 
the southern limit of the Little River valley. The rock has a strike 
of about N. 60° E., and a dip at low angle, less than 6°, to the north- 
west. The breccia-conglomerate here passes upward, by a gradual 
diminution of the larger fragments, into a compact, fine-grained 
arkose sandston<? or greywacke that is exposed along the shore to- 
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ward the mouth of the Little river. Under the microscope this rock 
ifi seen to be made up of partly rounded fragments of quartz, ortho- 
clase, microcline and oligoclaae, embedded in a matrix proportion- 
ately lesa in quantity and composed chiefly of chlorite and sericite. 
The fragments are nearly equal in size and show no pronounced 
rounding. . The greenish colour is owing mainly to the large amount 
of chlorite present in the matrix. 

To the north, and in ascending order, this rock is succeeded by a 
somewhat coarse-grained sandstone or grit, which forms the point 
immediately north of the mouth of the Little river. It also extends 
across the lake, occupying a corresponding promontory on the west 
aide, known as Blueberry point. On both sides of the hH^e the rock 
occurs in thick massive beds, the stratification being shown only by 
the occurrence of conglomerate bands disposed in a somewhat con* 
stant direction. The rock is much jointed and broken, the frag- 
ments having a rough rhombohedral outline. To the north it is con- 
cealed in great part by the deep and extensive sand and gravel de- 
posits that form the narrows opposite the Old Fort, but occasional 
outcrops may nevertheless be noticed. The rock extends along the 
east shore of the lake nearly three-quarters of a mile northeast of 
the Narrows, where it reposes directly on a massive red biotite-granite, 
although the actual junction is concealed. To the south of the nar- 
rows the rock occurs either in horizontal beds or dipping at a low 
angle to the northwest, but north of the narrows it seems to dip 
S. 36** E. < 20^ 

A specimen obtained from a x>oint composed of this rock about half 
a mile east of the Old Fort is a pale yellowish-green coarse-grained 
quartzite or grit. The thin section under the microscope shows it to 
be composed of quartz and feldspar embedded in a groundmass made 
up of pale yellowish-green sericite, for the most part present in 
exceedingly minute scales. 

The granite which replaces the quartzite to the northeast of the 
narrows is exposed on both sides of the lake. It lorms the western 
shore as far as Paradis bay, a distance of about four miles, and 
extends from half a mile to a mile inland. On the east side it com- 
poses Wine point and the southern shore of Kelly (Priests) bay, 
extending for a short distance west of the steamboat wharf to the 
point already mentioned, about three-quarters of a mile northeast of 
the Old Fort narrows. In all, these granite exposures cover roughly 
an area of six miles. Microscopically the granite is rather coarse in 
texture and of a deep flesh-red colour, owing to the marked predomin- 
ance of the feldspathic constituents, all of which have been abund- 
antly stained by iron. 
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Seroral >innll nri\w were noticed which have assumed a* greenidi 
colour owinjr to fho opidotization and sericitization of a i)ortion of 
tlu* fVld]v*rtr: but s\ioh doooniiv^sed portions are projwrtionally insig*- 
nirioant. and tho wholo mass of the rock is extremely uniform* not 
only in oolour but in the rehitivo abundance and mode of develop- 
nuMit of its uiinornl const ituonts. The quartz occurs for the most 
|VArt in soniowh:u n^unddi thoiigh irre^lar isolated areas, giving 
to tho i\\*k :\ oonirlonioratio or ix^rphyritic appearance, a fact noted 
by Sir William Ta^itui on tho manuscript map embracing his survey 
t*t !!•.:> '.:j*NO :u:»iir :u l'*4.\ Ir.diHHi tho nx^k at drst glance presents a 
markivl TwomblauvV to some of the briok-red quartz-porphyrites of 
I akt* S'.:p«^T:oT. Tho forrv'^magnesian constituent is present in very 
s!v.si'.l Ot*. •.«!■,:•:>■ ;\!:,i is r.ow almost wholly converted to chlorite, the 
*'.<vv irriN V. vv'..".:r ot this mineral being pr?bably the reason that 
th;* r*,vk h:is hitherto boon viosoribed as a h?mblende-granite, 

i^^v. v^*^'-*--* ir»v\>*noa'. tr.a^v vwerlr^ this area this granite 
>Avxxv. tho vv'.*r«t:or. v.sua'.ly applied to as acid eruptive, and as 
v..'rh'vc w^xs sTAt«v. ?."» ths^ vvr.trary it wa» v»ry r.at::ra!ly inferred 
tV.At *< s -x^h. •! ir^« .'»f !sVT a« thar the Hurrtiar elastics with 
^v..\ .- ;^ .■f'«s.v-.:*':<v. S-.T W:'*:a:v. Lo«r it: 111* ear}y report does 



* • • 



•• •• 



^ 






f.VN^ :- .vo >>v.vx< . : .: *s ' r.torr.'.p'tinr ta* SA^^^tcses ots 
V '". vx* - '.,: >*r-.\i :h:* vr-.-wr-** :: •>.-- rrssf-t sv.rrey s iet&iled 
^v<v. •\*- • • x»-;s> t:^*v .': "hi' V.r.:' :f -r .■•::- :«:rT-A.-n tiiis granite 
*-*.^ -V .: .<Tt^.\-i- . V>.,* N's- Vv.'* ^v ::t -.-T-fs-.^Tit:^ tbe vasious 
A" :,',• vv v.^-* s <:v.*tcv. r ">f *-rj.. rjLy •.-■.=rf--.it#:.T wesi of 

. * - • • X 4:-- ' < '"•^-' > -■ - STtvr.rT* -vis >C'rai2 

, * .* • . >. ..^ •■ • .V • * . 'V 'V V" -"fr T :z ^:^ rT-Arrmte-gTr* cr 
• v >. .- X •* < • .*• "i . *: *>:" JT^.T.'.Tj. iT'i IT* r«sc*Ted 

♦-^ "^ * : t-v V ^-v .V <v»? .'^'roT^ «vx* r^Ti: 

a»V.v>t K\^..t.sr^Tik. tV" fe«rc«>r >t«a^ n«^ -t .•. -sr •>■-: i2»J 



THE NEW YUKK 

?UBLIC LIBRARY! 

I 



; .*.?TOR, L.'iN 'X Ali') 



Bailow] OTTAWA RIVER AND LAKE TIMI8KAMINO 198 I 

From a distance the line appears to be sharp and abrupt, the 
gieeniah ooloixr of the quartzite showing up very clearly and distinct- 
ly in contrast to the red colour of the srranita A closer inBi>ection, 
however, showed that there is a gradual passage upward and outward 
from the main granite mass to the overlying arkose. Macroscopically 
this passage consists in a gradual loss of the red coloration of the 
unaltered granite and the progressive appearance in |ts arkose of a 
yellowish-green hue, although along the inmiediate contact there is 
no visible change in the iK>sition of the constituent minerals. 

Thin sections of the least altered portions of the granite exhibit a 
normal holocrystalline hypidiomorphic structure, with a tendency to 
idiomorphic development on the part of the plagioclase. The rock is 
a rather typical biotite-granite. 

The quartz is somewhat cracked and the feldspar and biotite are 
more or less altered, but the rock, as a whole, is fairly fresh, and 
neither dynamic nor chemical forces have acted on it to such an 
extent .as to render its true character and origin doubtful. 

The junctions between the grains of the various minerals are sharp 
with no interstitial granulated material. The quartz is the ordinary 
granitic variety and is filled with minute inclusions, frequently 
arranged in irregular interlacing bands. Many of these, when highly 
magnified^ prove to be cavities filled with fluids and often containing 
movable bubbles. The larger quartz grains under polarized light 
are seen to be made up of an aggregrate of smaller grains with differ- 
ing orientation, and the quartz has a distinct but not excessive undu- 
latory extinction. The predominent feldspar is generally microcline, 
which can be seen in all its various stages of development from grains 
exhibiting only an indistinct moir^ structure (Plate V., fig. 2), to 
those in which the cross hatching is x)erfectly developed (Plate V., 
fig. 2). The former, however, are the more abundant. It is turbid 
and much stained with iron oxide. 

Plagioclase is as a rule quite abundant, and as already remarked 
exhibits a tendency to idiomorphic development. It is frequently 
embedded or intergrown with the orthoclase and microcline. The 
individual sections are broad and tabular, parallel to M., and show in 
great perfection the fine striation due to multiple twinning. Their 
outlines are more or less rounded. Carlsbad twins apx)ear to be rare, 
but were occasionally observed. Zonal structure was noticed in only 
a very few instances and then was not at all pronounced. Like the 
orthoclase and microcline this feldspar is turbid in consequence of 
incipient alteration, and little scales of sericite are scattered through 
it Inclusions of biotite are not infrequent. Bending of the twin 
lamellsB is rare, and exists only in a very slight degree. The mean of 
4S80— 18 
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several determinations gave about +10^ as the eztinction-imgle 
measured on M., between adjacent lamelke, showing the feldspar to 
belong probably to the acidic end of the oligoclase series. As usual, 
where alteration is commencing, it shows itself in the centre of the 
crystals. 

Biotite was the only ferro-magnesian constituent noted in the sec- 
tion. It forms irregular plates and flakes which are considerably 
altered to chlorite. The original brown colour of the material has 
been changed to a light-green, but without entirely obliterating the 
optical characters of the biotite. Inclusions of ilmenite with leu- 
coxene are common. The mineral is not very abundant in this parti- 
cular section. 

Ilmenite is the iron ore present in the rock, always accompanied 
by its alteration-product leucoxene, and in some instances immediate- 
ly associated with zircon and apatite crystals. Occasionally it may 
be observed replacing titanite, skeleton forms of the latter mineral, 
with sharply defined acute rhombic outlines, being filled with a 
mixture of carbonates, ilmenite, &c. 

Chlorite is present in the^ck as the final stage of alteration oif 
the biotite. 

A few irregular grains and crystals of zircon with well-defined 
zonal structure were noted, and exhibited the usual optical characters 
of the species. 

Apatite is also present, but is not very abundant, occurring in 
small crystals and irregular graine. 

Sericite, or an allied hydrous mica, is present in minute scales and 
flakes scattered through the feldspar, as the result of their altera- 
tion. Bed oxides of iron are abundant. 

At the other extreme the derived arkose or quartzite-grit show 
distinctly rounded and water-worn fragments, chiefly of greyish 
translucent quartz, varying in size from those only microscopically 
observable, to others which are sometimes an inch in diameter and 
are arranged in layers, which have evidently resulted from a sorting 
of the material by water action. These fragments are embedded in 
a groundmass or cement varying greatly in proportionate quantity 
and composed of a confused mass of minute sericite scales, being the 
argillaceous product of the decomiK>sing feldspar. 

The series of thin sections studied represent the various stages in 
the process of the degradation of the granite, in consequence of which 
the overlying arkose has been produced. The first step shovre the 
development of microcline at the exi)ense of the orthoclase, accom- 
panied by an incipient sericitization of the feldspars^ which is notice- 
able, to a considerable extent, even in the least altered specimens. 
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TIu) 18 aooompaniej by marked alteration of the biotite to chlorite, 
the levelopment of a distinct undulous extinction in the quartz and 
a ci K^ng of some of the individual grains. A further stage is 
reach xl when the quartz is accompanied by the occurrence of mosaic- 
like a/eas between the larger grains, while these latter show very 
pronounced strain-shadows. The plagioclase likewise shows more 
frequent evidence of pressure in its twinning, the lamallfe often in 
thofse cases ending abruptly against cracks traversing the crystaL 
Bending of the lamellae is more frequent, while the alteration of 
biotite to chlorite is more complete, and is frequently accompanied 
by the deposition of iron ore between the flakes. 

This is closely followed, marking what may be called the third step 
in the transition, by an appreciable advance in the alteration of the 
feldspar, especially of the plagioclase, which becomes traversed by a 
series of oacks filled with sericite, the alteration extending outward 
into the main mass of the individual gr^ains; but there is still no 
evidence of motion or shoving apart of the fragments. 

A fourth and somewhat sudden advance appears when the altera- 
tion of the feldspars has proceeded to an extreme degree, while cer- 
tain fragments have been shoved apart Each individual gr^ain still 
occupies the same relative position with regard to the other mineral 
constituents, but in places portions of quartz and feldspar, especially 
the form^, can be noticed to have changed their position along 
certain cradcs traversing the grains, the portions, however, being 
never widely separated. The plagrioclase has been almost completely 
saussuritized, leaving the . unaltered quartz grains in almost the 
original position occupied by them. The microcline and orthoclase^ 
though badly decomposed, have not undergone such complete altera- 
tion as the plagrioclase. The fifth stage is reached when both ortho- 
clase and microcline have undergone somewhat complete decomposi- 
tion, some of the individuals being now represented by an intricate 
mass of their alteration-products. This is accompanied by markedly 
uneven extinction in the quartz-grains, as well as by a cracking and 
separation of quartz and feldspar-crystals, which is more evident in 
the f ormer.^ 

The sixth and final stage in the process shows that the feldspars 
have almost entirely disappeared, although occasionally irregular 
cores of the unaltered mineral remain. The gri'oundmass is now seen 
to consist of a fine-grrained sericitic material, in which are embedded 
sharply ang^ular or sub-angular fragments with very pronounced 
^ undulous extinction. The whole appearance of the rock, both in the 
hand specimen and under the microscope,. is that af a typical clastic 
(arkose). There is every evidence, however, that much of the mate- 

4330— 18i 
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ny very wide separation, while the quarts 
1 tolerably sharp outline, ebowiu^ no pro- 



ria) has Dot undergone a 
frapruitnU still preserve t 
nounced wafer-action. 

The suite of apecimena obtained exhibits a at ill further ata(re. 
representing the whole process leading to a final aBHortment and re- 
arrangement of the degraded material by water into bands of differ- 
ing coaraenesB, and resulting ultimately in the formation of some- 
what typical grits and conglomerates. The change has evidently been 
first mainly a chemical one. primarily attacking the biotile, then the 
plagioclase, microcline and orlhoclase and leaving the ijuartz alone 
comparatively unchanged. The rock thus softened and loosened by 
decomposition haa offered a less effectual resiatnnee tn the process 
of disintegration, the process ending finally in the complete br«akiag 
down of the flurface of the prHuite mass and the formation of the 
overlying arkose. 

The latter rock forms the western shore of the lake between Para- 
dis and Martineau bays, opposite Bryson island, where it constitutes 
perpendicular clifls that rise from 160 to 200 feet, while the hills im- 
mediately behind continue with a more gradual upward slope repre^ 
senting a considerable additional elevation. The rock occurs in al- 
most horizontal beds striking with the lake, the structure seemingly 
representing a very shallow and narrow syncline; the beds near the 
eoothern part of the exposure in the vieinity of Paradia bay dipping 
west, while those near Martineau bay dip east or toward the lake. 
Almost the entire eastern shore of the lake, as well as Chief. Drunken 
and Bryson islands, is composed of this greenish qiiartzitc or arkoae. 
excepting only some small patches and strips of Silurian limestone, 
elsewhere described. 

This arreeniah quart^ite ia remarkably homeogeneous, generally pre- 
senting the charactera of a coarse quartzose sandstone or grit, but 
occasionally, as on Drunken island, becoming finer-grained. It is very 
hard, resisting well the general influences of weather, and occurs in 
thick and much jointed beds, generally of a pale yellowish-green 
colour, weathering in aome cases to a light-brown to a depth of about 
an eighth of an inch. It sometimes has a browniah-green colour, in 
which case the exposed surfaces gradually assume a yellowish-green 
colour, and in occasional cxpoaiin-s ii has a 1 i phi -grey itih tint with 
irregularly disposed spots or areas of a greenish colour. 

lu the vicinity of the narrows between the eastern shore and 
Bryson island, the rock dips N. 22^ W. < ;i°. and fur (hv most part 
runs in low broad undulations. At a point on the east shore about 
one mile and a quarter south of Wright's mine this rock is seen 
directly superimposed upon the hummocky surface of a very r. 
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breccia-conglomerate. The latter holds the usual pebbles of eruptive 
material, chiefly gn^anite and diabase, and the chloritic matrix is 
very subordinate in quantity. The exx>08ure presents a well rounded 
and glaciated outline sloping at an angle of nearly 60° to the north* 
At the aununit, about forty feet above the water, the greenish quartz-- 
ite seems to rest directly upon the conglomerate, presenting none of 
the usual transitional slaty or greywack^ beds. The beds of quartzite 
seem to run in a somewhat undulating though approximately hori- 
zontal manner, apparently conforming with the line of outcrop of 
the conglomerate. 

About three-quarters of a mile north of Wright's mine, on the same 
shore, there is a very interesting section showing the usual breccia- 
conglomerate at the base, very massive, and gri^x^g little or no struc- 
tural detail. In ascending, however, it passes into a breccia, some- 
what similar in colour and composition, but in which the lines of 
stratification can be readily distinguished. This is in turn succeeded 
by a fine-grained, brownish, well banded greywack^Hslate, some por- 
tions of which cleave readily parallel to the bedding. This contains 
some smaller intercalated bands of the breccia, in which diabase and 
quartz fragments prevail. This is in turn overlain by another bed 
of conglomerate that passes upward into the yellowish-green quartz- 
ite-grit. The dip of these strata is to the northwest, at an angle of 
10®, and the whole thickness of the section exposed is about fifty feet. 
The point immediately south and west of Wright's mine is likewise 
comi>osed of the breccia-conglomerate, filled with pebbles of eruptive 
material, and the lode itself is situated in a similar though finer rock. 
In many instances the chloritic matrix is seen to wrap or flow 
around the enclosed fragments. 

From Martineau bay northward, for about two and a half miles, 
the western shore is composed of a dark-greenish or greenish-g^ey, 
medium textured diabase. For nearly the whole of this distance this 
rock rises into cliffs, sometimes 200 feet high. The mass of the rock 
is much jointed and broken, and some of the jointage planes traverse 
it for considerable distances, thus simulating the basaltic structure so 
frequently assumed by similar basic eruptive masses. Under the 
microscope this rock is seen to possess a typical diabasic or ophitic 
structure, the interlacing idiomorphic laths of plagioclase penetrating 
the allotrimorphic individuals of augrite. The plagioclase has been 
rendered more or less turbid by the development of the usual sau^ 
suritic products of decomposition, but many individuals still retain 
their dear and limpid character. The augite has, however, been 
altered to hornblende, the alteration being first to the fibrous form 
(the more abundantly represented), and then into the compact ^n^en 
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trichroic variety, which is occasionally present. In some cases de- 
composition has proceeded so far that chlorite has resulted. A small 
quantity of unstriated feldspar in broad, irregular areas, that may be 
orthoclase, was noticed, while a considerable quantity of quartz fills 
in the interspaces. Occasional flakes and scales of brown biotite are 
likewise present, at times altered to chlorite. The ilmenite is almost 
entirely altered to leucoxene, although undecomposed ix>rtions remain. 
This diabase constitutes the vertical cliffs known as the Manitou or 
DevilB rock, forming the shoreward extension of a huge mass that 
occupies the intervening area between Lake Timiskaming and the 
Montreal river, and which, extending across this river, forms a con- 
siderable strip on its southwest side. It also composes the area to the 
northwest, extending to the shores of Portage bay, on Bay lake, and 
beyond. 

To the north of this diabase, on Lake Timiskaming, the character- 
istic breccia-conglomerate again comes in. The finer ix>rtions of the 
matrix are composed of a much hardened chlorite-slate or greywack^, 
while coarse-grained varieties resemble in appearance a diabase-tuff. 
The pebbles are usually abundant, and some of these resemble the 
diabase with which this rock is associated. Other pebbles are of 
quartz, and some are of a dark-grey compact felsite or greywacke, 
while a few consist of a pale-yellowish, fine-grrained halleflinia-like 
rock. Near a clearing on the west shore, a little south of Percy 
island, the rock exhibits a similar fine-grained chloritic groundmass, 
containing very numerous small fragments, chiefly of feldspar, while 
the rock itself as a whole greatly resembles a chloritized tuff or trap 
ash. 

This is succeeded to the north (and doubtless in ascending order) 
by a fine greenish compact slaty greywack^, exposed in the vicinity 
of Farr creek, that continues beyond Lawlor's farm. For about two 
miles in the vicinity of Haileybury the western shore is occupied by 
Silurian strata. About two miles north of Haileybury the basal bed 
of the Silurian, consisting of a coarse grit or conglomerate, rests 
unconformably on the mammillated surface of the compact green 
slate of the Huronian. 

This slaty rock, near the junction, between the two formations, is 
very much hardened and presents alternating bands of greenish and 
brownish colours, so frequently characteristic of the middle member 
of the Huronian of the district, and these bands have a general direc- 
tion of S. 70® W. The shore-line where. the rock outcrops is more 
irregular than that to the north or south, with two small off-lying 
islets. About a mile north of the contact the slate passes into the 
breccia-conglomerate, containing many pebbles and boulders of grey- 
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iah slate, compact quartzose and halleflinta-like rocks, and pebbles of 
diabase of varying d^n^ees of texture. The matrix in which these 
fragments are embedded is, as usual, dark-green in colour, while the 
whole mass of the rock presents little or no evidence of stratification. 
In general, however, it may be stated, with some degree of confidence, 
that the structure exhibited on the shore from the contact to the 
south as far as the diabase mass is that of a shallow syncline, the 
breccia-conglomerate forming the basal beds with the slates super- 
imposed without break. 

Where the fragments are abundant in the conglomerate there is 
frequently present a considerable amoimt of pyrite, which in some 
cases acts as a sort of cement, enclosing these fragments. The oxida- 
tion of this pyrite and its subsequent removal has left a series of 
rusty cavities that are rather characteristic of these outcrops. 

The last exi)osure that may be mentioned here is one of the breccia- 
conglomerate which occurs on the northeast shore of Sutton bay, 
forming hills that- are rather conspicuous and rise from a somewhat 
extensive marshy flat. The rock presents the usual dark-green chlorite 
groundmass. This matrix encloses larger pebbles of red and grey 
granite, green diabase of several varieties and degrees of coarseness, 
and some fine-grained compact greywack^slate, with a few of grey 
quartz. The larger fragments, especially those of granite, possess 
more or less rounded outline, while most of the smaller fragments, 
and especially those representing basic eruptive material, are decidedly 
sharp and angular. The rock is massive and for the most part 
structureless, but planes that possibly represent the original bedding 
dip N. W. < 25^ 

RIVER AND LAO DES QUINZE. 

The River des Quinze doubtless received its name from the fact 
that fifteen portages have to be made between Lake Timiskaming and 
Lac des Quinze, but this number may be diminished under some 
circumstances. Although the stream presents considerable stretches 
of deep water with little or no current, it is, as a whole, wild and 
turbulent. The river has a general east and west direction, and in a 
straight line is about thirteen miles long, although this distance is 
increased to eighteen miles by means of flexures. It enters the north- 
eastern comer of Lake Timiskaming in a shallow indentation known 
as Paulson bay. With the Blanche, which reaches the lake a little 
over a mile farther west, it forms a delta with low marshy islands, 
and only two channels can be utilized for purposes of navigation. 
The more easterly of these two channels is seldom used on account of 
its being extremely shallow, while the western or main channel is of 
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good depth. About half a mile from the lake a rather narrow and 
crooked, though deep and navigable, channel joins the Qiiinee with 
the main portion of the Blanche. This is known as the Chenal du 
Diable, and during freshets the watewi of the Blanche follow this 
channel to the lake', but during the summer months the current in 
this channel is reverwid, and a considerable portion of the waters of 
the Quinze reach the lake by this somewhat circuitous route. 

The River des Quinze is generally a little orer a mile wide. The 
banks, especially on the northwest aide, are low and liable to inunda- 
tion. The southeast bank ia aomewhiit hi^er at Miller point, with 
a hill of gravel and bouldera. 

In ascending the river the first rock-eitpoeure is on some «ma1I 
islets nearly opposite the North TimiBkaming P. O. (MrBride's). 
The rock is the breccia-conglomerate of the lluronian, the matrix 
being a very compact, fine-grained material of dark green colour, 
through which are disseminated occasional pebbles as well as angular 
fragments nf (he greyish granitic rock. There is little or no evidence 
of stratification. The further ascent of the river exhibits a corres- 
ponding rise in the geological scale. The first three rapids come 
verj- close together and are not more than a mile in all. The firat 
and second rapids each show a descent of about twelve feet. The 
third has a fall of about sixty feet and is one of the wor^^t on the 
river. The rock exposed at the several portages is n dark-grey 
micaceous slate, the cleavage or foliation planes, which are the only 
distinct structure exhibited, showing abundant small black scales of 
biotitc. 

There are many lighter coloured streaks running through the roffk, 
more or less parallel with one another, which seem to be composed 
mainly of feldspar and quartz. These occur in irregular curving 
and often branching and lenticular areas giving a decided foliation 
to the rock. They do not appear to represent coarser and more 
quartzose bands nf the darker coloured slates with which they are 
associated, but are more or less veinlike in structure and secondary 
in their origin. The alrike and dip could not be ascertained with 
any degree of certainty, but the rock, from its lithological character • 
and apparent stratigraphioal position, represents the lower portion 
of the slate, or middle member of the Huronian, overlying tb* 
breccia- conglomerate noticed as occurring near the mouth of thn 
river. 

Above this third portage there is an interval of three miles of deep 
unobstructed navigation to the fourth rapid, immediately above tlio 
mouth of Tiger creek, an impoitant tributary coming in from the 
north side. The river is here divided into aevexal channels by roc^y 
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., the lari^fit of whicL, Mann islanil, is nearly one and a half 
milee in length. The main channel which runs to the north of ihis 
IB one long succession of heavy rapida with a total fall of about 
eighty feut. The portage-route, about two milea long, foilows th* 
north bank. 

On this portage the rocks met with are dark greenish-grey slate, 
much cleaved and jointed and probably dipping to the southeast. 
In places they show considerable alteralion and development of 
aericite, the alteration being greatest nenr the eaatern end of the 
purtrtge. These alatea continue to the upper end of tlie island where 
they are interrupted by a mass of uralitic diabase and amphibolite, 
about three and a half miles in breadth, which extends southward 
and ia probably continuous with similar rocka exposed in the north- 
Bftgt corner of the township of Duhnmel and the eastern portion of 
the township of Guigues. This rock is often maasive. but not with- 
out traces of foliation, and towards the eaatern limit it paasea into a 
distinct greyiah-green aniphibolile, in which funsiderable mica has 
been developed. Under the microscope it is found to bo composed 
chiefly of plagioclase and hornblende, and thus to be classed with the 
diorites, but it evidently was originally a diabase, as a well marked 
ophitic stnii'iure is still apparent. The aiigite originally present i» 
almost wholly converted into hornblende, while during this process 
of uralitization, as is usual, a considerable quantity of epidote has 
been developed. It is a straw-yellow colour, exhibits strong pleo- 
chroism, and has often fairly good eryatallographic outlines, although 
occurring mostly in irregular grains and patches associated chiefly 
with the hornblende. 

The process of uralitization is het>: very iuierfsting. The augite 
alters first into a compact green trichroic horubk'ndc. Where it has 
Bviffprerl ni"."! fn-m dynamic action a fibrous variety of hornblende 
(aotlnolite) has reaulted, which has in turn decomposed into chlorite 
that still preserves much of the pleochroism of the hornblende. Be- 
tween croHsnil iticols the mn[tc<l nggregjites of scales of chlorite show 
collectively the deep-blue po In rizat ion-colour so often exhibited by it, 
Huch of the plagioclase is remarkably fresh for such a decomposed 
rock, hut a great deal of it shows a somewhat advanced aaussuritiza- 
tion, tlie resulting epidote, Eoisile and sericitc being especially abund- 
antly developed where the rock has been most squeezed. Hmenite 
occurs in aggregates of small grains which are each surrounded by a 
rim of leucoxene. Quartz, although present, is not at all ahundant. 
Where pressure has been greatest the rock passes into a typical horn- 
blende-schist or amphibolite. The ophitic structure cannot be de- 
tected under the microscope, while pressure has cauaed the breaking 
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up of the original bisilicate individuals, so that they are now repre- 
sented by many small shreds and fragments, arranged with a more 
or less parallel alignment. A great deal of epidote has been develop- 
ed, while the ilmenite originally present has been almost converted 
into a brownish sphene, now seen in irregular gn^ains or aggregates 
of grains scattered through the rock. Associated with and apparently 
caught up in this eruptive are certain small patches of serieitic and 
epidotic slates, while on one portage (the tenth from Lake Timia- 
kaming) an interlamination of light and dark-grey quartzite with 
red jasper and magnetic iron ore occurs, the whole running parallel 
with the foliation of the enclosed rock, N. 20® E., and dipping N. 70** 
W.< 70°. 

Above Mann island the seventh portage from the lake is merely 
a lift over a rocky islet to avoid a small rapid in the river. A short 
distance farther up the next or eighth portage is reached. This is 
but a short carry across to a small lake to the northeast of the river 
and a short paddle across this brings us to the outlet at its east end. 
Another short portage along the bed of this outlet comes out again 
to the main stream. Above this is a sharp turn in the river, its 
direction changing abruptly to a southeasterly bearing. The canoe- 
•route again leaves the main stream below this elbow, a very rough 
•portsige on the southeast side leading to a narrow lake about half a 
mile in length. The next portage, divided into two carrys by an 
intervening pond, counts ae the eleventh and twelfth, leading back 
to the main river. The route thus follows a narrow valley runnings 
parallel to the river, avoiding a very rapid stretch of river, with a 
total fall of about fifty feet. The direction of the river here coincides 
with the foliation of the hornblende-schists. The thirteenth portage 
is on the east side of the stream, and is sometimes called Cypress 
portage. It is over half a mile in length and is occasioned by a 
rapid with a fall of over twenty feet. 

Toward the head of Cypress portage the uralitic diabase, largely- 
changed into a rather typical hornblende-schist, is penetrated by small 
stringrers composed chiefly of flesh-red feldspar and grey quartz, with 
occasional small fragments of hornblende. The connexion of these 
small apophyses of gn^anitic material with the larger parent mass of 
hornblende-granite-gueiss exposed farther east was clearly estab- 
lished, and these lenticular patches of quartzo-feldspathic material 
become more abundant as the vicinity of the granite-gneiss is ap- 
proached. The rock contains considerable secondary biotite, develop- 
ed chiefly along the planes of shearing, and this, in conjunction with 
lighter fel(lsi)athic bands, produces a very distinctly foliated rock, 
Tho foliation dips westwards at a high angle, generally about 60**. 
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The same rock continues, with tbe interfoHation of lighter and 
darker bands, across the fourteenth or Maples portage, at the bead of 
which the course of the riTer turns rather abruptly to an easterly. 
direction while the width is increased to a quarter of g mile. Tbe 
dividing line between tbe bombleDde-schiats-gneissefe crosses this 
lake-tike expansion obliquely. Although the actual contact is not ex- 
posed the two rocks are seen within a very short distance of one 
another, both striking toward the northwest, while the dip of the 
foliation is to the southwest at an, angle of about 50°. The, junction 
between the two ite evidently one of intrusion, the granite-gneiss 
piercing the amphibolite in the form of the small interfoliated peg- 
matite streaks and patches above described, and it appears that the 
irruption of the ho rnbl en de-gran ite-gneisa was the cause of the 
foliation and alteration of inceptive diabase, p/oducing the hom- 
blende-flchiat. 

The granite-gneiss Just alluded to is a reddish, very distinctly 
foliatfd rock, the foliation t>eing determined by the more or lees 
parallel disposition of the fragments and individuals of hornblende. 
The thin section shows the rock to be composed essentially of ortho- 
claae, microcline, hornblende and quarte, with sphene, epidote. sircon 
and apatite as accessory or accidental constituents. Much of the 
ortboclase occurs as irregularly shaped individuals or phenocrysts 
embedded in a finer-grained mosaic composed of broken up frag- 
ment of feldspar and quartz. These smaller fragments very oftan 
assume the microcline habit, which is evidently the result of pressure. 
The larger ortboclase individuals show considerable alteration, 
especially in their central portions, and althou^ in some caaea they 
exhibit tolerably sharp and perfpct crystalline outlines thoy are 
osually more or less jagged, owing to the breaking up of their 
borders to form part of the finer-grained mosaic. The hornblende 
ia dark green, trichroic, and occurs in irregular shreds and fragments 
having a marked parallelism. The sphene is deep brown in colour, 
and occurs in characteristic wedge-shaped crystals. The epidote ia 
evidently of secondary origin, and is present in irregular grains and 
masses of a deep straw-yellow colour and strong pleochroism. Zircon 
and apatit« are in small acicular prismatic crystals. The reddish 
colour is imparted by the presence of iron-oxide, which fills the 
cleavage-cracks of the feldspar aa well as the minute fissures present 
in the rock itself. 

This rock continues as far as Lac des Quinze, but near the lake it 
becomes coarser in tenture and more highly porphyritic, the reddish 
crystals of ortboclase being frequently as much as half an inch in 
diameter. The foliation is rather obscure, but on the lake iteelf is 
more evident. 
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The fall overcome by the last or fifteenth pnrtaffe before reacbinffj 
the lake is about ten feet. 

Lac des Quinze takes its aame from the river. The general eutumer ^ 
level of this Jake, as determined by the mean of a large number of 
aneroid readings, is 848 feet abova sea-level. The area of the lake ia 
approximattjly forty square miles. A considerable portion of the 
Qorthern part of the lake is, however, not represented on the accom- 
panying map. There is a Hudson's Bay trading post on the Inkt. 
known qs Long point, while lumbermen now at work in the country 
near Lake Winnowaia or Expanse, a little to the east of the present 
map-sheet, have several farmi^ or clearances, and depots for supplies. 

The main body of the lake extend^i to the southeast frotn the outlet 
for a distance of about eight miles, with an average width of a little 
over a mile. A ?^ond, generally about a mile wide, runs northward 
for a like distance from the outlet and then divides into two bayp, 
which continue with the same general direction for about threa milea 
farther, the more westerly of the buys being the one followed in going 
to Lake Abitibi. About Iwo milea lo the east of the north arm a 
second narrow inlet extends to the north for about three miles. Fron | 
the southeastern extremity of the main body of the lake tn 



branch off. The larger one 
miles, graduullv tapering ti 
Ottawa, Tho second arm ru 
and at its southeasterly con 
road from fiaie des PeresL 



una to the northeast for about Gftei 
a point, wherp it receives the 1 
to the ponthwiird for about five miles, 
r reaches the weelc-rn terminus of the 
new road from Lake Timiskaming to 
Lac dee Qiiinse, to the north of the River de« Quinze, starts from 
the foot of the first rapids, but is not yet completed. 

The several arms of the lake have all been eroded in a direction 
corresponding with chat of the foliation of the gneissie rocks- an^ 
eridqutly represent the more schistose and least resisting belts of 
these rocks. The prevailing rocks are grey granitic and diorilic- 
gneisses. the latter containing usually a considerable proportion of 
biotite in addition to the hornblende, and with an increase in the 
ahundancq of the bisilicatep. passing into an almost black, glistening 
amphibolite, in which the schistosity is always well marked. Quartz 
is present in considerable quantity, particularly in certain bands, 
and epidote was also noticed as a somewhat nbundsnt conatituent. 
At several points on the lak© massive crj-stalline diorite was observed. 
Tho gneisses have a well marked foliated structure, the inclination of 
this foliation varying from 30° < 45° in a west«rly or northwesterly 
direction. 
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Lake Kipawa. 

The name Kipawa means, freely translated, * a ver>' narrow pas- 
sage between steep rocks/ and refers to the presence of a gorge 
in the northern part of the lake, now generally known as the 
* Canal.' The lake is very irregular in form and full of islands. 

In general the lake may be described as filling several valleys ap- 
proximately parallel to that occupied by the southern portion of 
Lake Timiskaming. The general trend of these valleys, like that of 
Timiskaming, cutSs across that of the foliation of the gneissic rocks, 
except in those portions of the southeast of Roche h Corbeau and the 
Beauvais narrows, where the main direction of the lake corresponds 
rather closely with the foliation of the adjacent gneisses. The gn^eat- 
est length of the lake, from Chemagan bay on the north ,to the -por- 
tage leading out of Jeanbeau bay on the south, is almost thirty-two 
miles, on a line bearing S. 12^ E. It may be said to be divided into 
two main i>ortions occupying an approximately paraUel position, 
eaeh, however, branching oft in bays and arms in various directions: 
These two larger portions are connected about the centre by a few 
comparatively narrow channels. The portion to the southwest, ex- 
'tending from the outlet at the northwest end of Sandy Portage bay 
to Jeanbeau bay, measures t\venty-seven miles in a direction of S. 
SS^ E.; while the large body of water to the northeast, reaching from 
the northwest end of Taggart bay to the outlet of Hunter lake, a 
distance of twenty-eight miles, has a general trend of S. 42° E. The 
area of Lake Kipawa, including the islands, is nearly 120 square 
miles. Its height above sea-level varies from 8Y6 to 886 feet. The 
Kipawa river, its natural outlet, is a crooked and rapid stream 
which enters Lake Timiskaming a little over six miles below the 
Montreal river. The lumbermen have, however, built a dam across 
the Kipawa at the northwest end of Sandy Portage bay, thus raising 
the water-leveL The rooky obstructions between the southwestern 
part of Lake Kipawa and the ponds at the headwaters of Gordon 
creek having been removed, a large portion of the Kipawa waters 
now dllscharge by this artificial channel. In this way the " drive " 
for logs is much shortened and the water held back until required. 

The greater part of the shore-line of the lake is somewhat high and 
rocky, the surface being often strewn with large boulders, chiefiy of 
the underlying gneissic rocks. 

There is little level land, alliiough clearances have been made and 
farms cultivated in connexion with lumbering. Most of the white 
pine of first quality has been cut, but the shores are still beautifully 
wooded. 
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biotite is likewise almost invariably present. The constituent min- 
erals are essentially the same as those present in the more acidic 
phases, differing only in their relative proportions. 

The structural relations of these rocks show that they form integral 
and inseparable portions of one complex, produced by differentiation 
during the slow cooling of a magma of more or less heterogeneous 
composition. 

At the head of Gordon creek, and in the vicinity of Kipawa post- 
office, (formerly Norcliffe), the gneiss is very distinctly foliated, the 
strike being about S. 66° E., the dip S.W.< 10° to 20°. The thick 
massive bands in the high bluff to the north of the railway terminus, 
representing the more acid i)ortions of the rock, are granitic both in 
appearance and composition. Feldspars, both reddish and greyish, 
are present as well as quartz, and a very sparing quantity of mica. 
The quartz, besides being present in gn*ains and areas distributed 
throughout the rock, also occurs as veins and masses, evidently repre- 
senting the most acid form of the prevailing pegmatite. 

On the northeast shore of the largest island of the group, situated 
about a mile east of Kipawa post-office, are good exposures of light- 
grej and pinkish-grey quartzo-feldspathic gneiss, alternating with 
darker bands which contain hornblende in addition to the more uisual 
biotite. The strike is east-and-west, with dip to the south < 36° to 
46^. Along the shore the basic bands have been weathered out more 
easily than the acid ones. 

Farther to the southeast, toward Jeanbeau bay, the gneiss varies 
in strike from S. 60° £. to S. 60° £. with a dip to the northeast 
<20° to 30°. North of Gordon creek the foliation of the gneiss 
corresponds rather closely with the trend of the shore-line, dipping to 
the northeast at varying angles. At Greenorton bay the schistose 
gneiss is very basic and contains hornblende in addition to the biotite. 
This rock also holds garnets and vein-like bands of smoky quartz. 
At the foot of Gibson bay the gneiss ns of the common light-greyish 
granitite variety. On the south shore of Bryson island there are 
good exposures of a light-grey gn^anitite-gneiss, the foliation being 
much contorted. 

Beauvais narrows cuts the foliation of the gneiss at a considerable 
angle, the strike being S. 66° £. with a dip to the northeast < 16° to 
26*. On the south shore of Smith bay exposures of hornblende 
granitite-gneiss show the constituent feldspar much decomposed and 
a large part of the biotite altered to chlorite. At Fowler point a 
knoU rising about forty feet above the surface of the lake is com- 
posed of a fine-grained almost black quartz-mica-diorite. This rock 
eontaim irregular patches and stripes of a much more acidic gneiss. 
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light fleeh-red in colour, which seems to contain feldspar, quartz, 
biotite and garnet, witSi occasionally some muBcovite and epidota 
Near Edward depot, on the north shore of Smith bay, the granitite- 
gneiss is as a rule very acidic, containing only small quantities of 
biotite. At Somerville point the gneiss is a reddish granitite much 
weathered and showing what appeared to be a very local strike of N. 
40° E. The southwest shore of the lake bpposite Sunnyside post- 
office is composed of reddish granitite-gneiss, generally striking with 
the trend of the shore, but sometimes showing many local twistings. 
At Turtle portage the usual granitite-gneiss shows a beautiful curve 
in the foliation, the strike gradually turning from N. 80^ E. to S. 
60** E., with a prevailing southerly dip. At Hunter Lodge narrows 
and on Hunter lake the gneiss strikes about S. 60*^ E., dipping in, a 
southerly direction. 

Along the south shore of McLaren bay the gneiss is usually of a 
light-grey colour, rather fine-grained, micaceous and granitic in 
appearance, being tinged with iron-oxide. It usually shows a distinct 
though imi)erfect foliation on account of the comparative scarcity of 
bisilicate material. The strike is N. 82° E. and the dip to the south* 
Microscopically this is a typical holo-crystalline granitic rock or 
granitite-gneiss, consisting essentially of orthoclase, quartz and 
biotite, with apatite-zircon, sphene, a very little magnetite, mux^ 
microcline and some plagioclase, (oligoclase) small quantities of 
secondary muscovite and epidote are also present. 

At the south end of an island immediately east of McKenzie 
island there are exposures of the ordinary flesh-red granitite-gneiss. 
On the northwest shore of McKenzie island the hornblende-granitite- 
gneiss seems to change in strike from N. 20° E. to N. 60° £., thus 
conforming with the trend of the shore-line, while the dip is to the 
southeast at varying angles generally about 60°. At one point a 
vein of quartz (pegmatite) varying in width from six inches to two 
feet cuts the gneiss, of which it contains fragments. The imeiss 
here is well foliated and often locally twisted. The gneiss comx>08ing 
the clifls on either side of the ^^ Canal " contains a considerable quan- 
tity of quartz and is much weathered and strained. It has a strike 
of N. 65° E. with southerly dip< 80°. At the south end of Camp- 
bell bay the strike of the gneiss is north 62° east. A thin section 
of a si)ecimen obtained from the weeitem shore, itbout two miles soul^ 
of the entrance, representing the most basic bands, showed the rock 
to be a quartz-mica-diorite-gneiss. The rock is nearly black, very 
evenly and distinctly foliated and exhibits glistening cleavage-sur- 
faces along the planes of foliation. Exceptional bands are of light 
pinkish-grey colour, feldspar being the predominant constituents. 



Barlow] LAKE KIPAWA 209 I 

Microscopically, this rock is composed of plagioclase, orthoclase, 
microline, quartz, hornblende and biotite, with epidote, sphene, 
aimtite, zircon and some pyrite, more or less altered to limonite. 

On the west shore of Karl island, as well as on the island lying to 
the southwest, the gneiss shows the usual variation from greyish to 
reddish, with interfoliated darker bande in which the biotite is more 
abundant. The strikes vary from N. 64" E. to N. e?** E., with dip 
to the south < eo** to 70°. 

At one place on the north sftiore of the lake, half a mile north of 
the northeast i>oint of Karl island, a very massive and coarsely 
crystalline porphyritic diorite is associated with the ordinary greyish 
granitite-gneiss. This rock is of a dark-green colour when fresh, but 
near the surface is decomposed for a depth of nearly two inches, the 
decomposed layers being much lighter in colour. Large phenocrysts 
of deexhgreen hornblende, some of which are an inch or more across, 
and most of which possess tolerably well defined crystalline outlines;, 
ire developed in a coarse-grrained groundmass composed almost 
wholly of allotriomorphic individuals of dark-green trichroic horn- 
olende, the small and irregular interspaces being filled with feldspar 
and quartz. Much of the hornblende includes dark schillerization 
products. The decomposed layer near the surface shows the some- 
what abundant development of epidote at the expense of the horn- 
blende, giving the prevailiusr yellowidh-green colour to this portion 
of the rock. The whole exi>osure measures about fifteen yards long 
by twenty-five yards wide and is surrounded by the greyish granitite- 
gneiss, while several dikes of pegrmatite varying from a quarter of an 
inch to six inches in width cut the diorite. 

In the northern portions of Hay bay the prevailing rock is the 
ordinary granitite-gneiss, tjhe strike of which varies from N, 60° E. 
to N. 70° E. 

The rock exposed on the shores and islands of the bay running* 
towards the outlet, the northwestern portion of which is generally 
known as Sandy Portage bay, is the usual reddish and greyish bio- 
tite-granite-gneiss or granitite-'^eiss . The strike varies in general 
from N. 50° E. to N. 60° E., while the dip is to the northwest at higfi 
angles, generally varying from 65° to 85°. Near the outlet the 
strike turns more to the north, the foliation in this vicinity runn^'ng 
about N. 40° E.,. while the bands are nearly if not quite vertical. At 
one or two points extremely basic portions of the gneiss were seen to 
be highly homblendic, thus passing into quartz-mica-diorite. 

• 

4330—14 
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Mattawa river* 

The term Mattawa was first applied to the confluence of this river 
with the Ottawa. The river has also been known as the Petite or 
Little river, while to the Indians it was formerly known as the 
Tessouacsipi. It is really a succession of large deep lakes united by. 
comparatively narrow and shallow rocky stretches. The total dis- 
tance from the Ottawa to the western end of Trout lake, in a straight 
line, is about thirty-six miles, but following the river this is increased 
to forty miles. The dh-ection is in general nearly east-and-weslt, 
following a continuation of the main valley occupied by the Ottawa 
below the confluence of the two streams. In ascending the Mattawa 
rapid water is encountered almost at once, the stream flowing oveir a 
shallow bouldery bed. This, together with a small rapid, a little 
ovedr a mile above at the outlet of Boom lake, gives a fall in the river 
of about two feet. 

Boom lake, the first expansion reached, is about a mile and a 
quarter long, and not over a quarter of a mile at its greatest width. 
At the upper end of this lake the river is contracted in two places to 
a width of less than a hundred feet and a fall of nearly twenty feet ia 
occasioned by the Plein Chant rapids. Plein Chant lake, at the head 
of these rapids, is five and a half miles in length. The widest i>0Ttion 
is near the eastern end, where it is about thirty chains, but this 
gnradually diminishes westward, until, near the upper end, it is not 
more than three or four chains wide. In the widest portion a depth of 
over two hundred and eighty feet was found. 

Between this lake and Lac des Aiguilles, the next expansion, the 
distance is a little over two miles, and four rapids intervene, with 
alternating stretches of still water; the combined fall is eighteen 
feet. The three largest rapids are known in ascending order a^JJes 
Epines, La Rose and Des Eoches or Des Aiguilles. The Amabler da 
Fond river, the largest tributary of the Mattawa, enters from the 
south side a short distance above the second rapid. Lac des Aiguil" 
les, which is a little over a mile long and a quarter of a mile vnde» 
is separated from the next succeeding stretch of river, lying parallel 
to it on the north side, by a rocky bar known as Les Aiguilles islands. 
The three narrow rocky channels formed by these two islands, even 
at high water, barely afford a passage to loaded canoes. The eastern 
one constitutes the main route, and a small rapid at this x)oint shows 
a descent of a few inches. Above this is a long stretch of deep water 
that gradually diminishes in width. The river throughout this dis- 
tance of two and a half miles is flanked on either side by ahnost per- 
pendicular walls of gneissic granite. 
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At the end of this stretch the upward course of the river changes 
sharply to a southerly direction for about two miles, and presents a 
series of rapids with intervals of deep water, the total fall being* 
fifty-five feet. The Chute des Paresseux, where the water falls thirty- 
four feet, is the first and largest of this series. Pimisi or Eel lake, 
(sometimes also called Penice bay and Moon lake), above these rapids, 
marks another diange in the course of the stream, which from this 
place to the head of Talon lake trends nortihwesterly. Between 
Eel lake and Talon chute the river flows for three-quarters of a 
mile through a narrow rocky canon enclosed between perpendicular 
walls of granite. Talon chute is the greatest single fall on the whole - 
river, the water descending forty-three feet over a rocky ledge com- 
posed of massive flesh-red gneissoid granite. The main channel is 
on the north side, but in addition there is another though much 
smaller parallel passage. The downward extension of this passage 
is continued in a deep gorge which connects with the main channiel 
a short distance below the falls, the whole apparently reuresentinig 
the erosion of a band of crystalline limestone that here occurs. About 
half a mile below Talon chiite a small rapid occurs with a descent of 
less than a foot, and a short d' stance above it is Ta}on lake. To the 
left» on entering the lake, a large bay runs westward for about three 
miles, Kabiskaw bay, at the western extremity of which an important 
tributary (Kabiskaw creek) enters, forming the outlet of Nasbonsing 
Jake, a large and irregular sheet of water situated in the southern 
part of the township of Ferris. 

Talon lake lies northwest and southeast, is about seven miles long 
sind has in general a breadth of almost three-quarters of a mile. The 
shores are generally bold and rocky, although occasional small sandy 
^ats occur. The general depth may be said to vary from fifty to one 
hundred ieet, but in occasional spots a depth of two hundred feet and 
over was met with. 

The connecting stream between Talon and Turtle or Lower Trout 

lake, the next expansion in the river, is about four miles. The stream 

leaves Turtle lake about a mile from the eastern extremity. It is 

4shallow, rocky and rapid with some small intervening ponds of deeper 

water. Turtle lake lies nearly east and west and is about four and a 

half miles in length and not more than half a mile in width. Thence 

an ascent of barely a foot occurs, in a short channel, to Trout lake, at 

the sunmiit This is eight and a half miles in length with a greatest 

breadth, near the upper end, of about two miles. It is often over 200 

feet deep, and the shores are rough and rocky. To the north of the 

lake a range of hills from three to four hundred feet high extends 

4330— 14i 
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with almost unbroken continuity to the mouth of the Mattawa river 
and thence northward and northwestward up the valley of the 
Ottawa. 

The extreme west end of Trout lake is only about three miles dis- 
tant from Lake Nipissingr/ and the neck of land separating the two 
lakes is in general very level. The canoe-route usually followed to 
Lake Nipissing leaves Trout lake in a bay running to the south near 
its western end. The first portage runs over a ridge of sand. The 
Biviere de la Vase is then utilized all the way to Lake Nipissing, a 
distance of a little over six and a half miles. This small stream 
runs through low and often marshy ground most of the way, entering 
Lake Nipissing about six miles southeast of North Bay. 

The land in the immediate neighbourhood of the Mattawa river 
is generally rocky, barren and unfit for agriculture. A short distance 
from this river, however, in the townships of Papineau, Calvin, 
Bamfield and Ferris, considerable areas have been cleared, and good 
progress has already been made in the settlement of these townships. 

The rocks exposed along the Mattawa are for the most part massive 
reddish granitite-gneisses, the strike of the foliation running in a 
series of widely undulating curves in a general east and west direc- 
tion with a prevailing southerly dip < 35° to 65". Crystalline lime- 
stone is very sparingly present in assocation with these gneissic 
rocks, and wherever noticed the evidence seems to show that it has 
been caught up in the gneiss during the irruption of the latter. On 
the south shore of Talon lake, as well as in the southern channel at 
the falls, at the outlet of this lake, the crystalline limestone was 
found in association with a very massive indistinctly foliated grrani- 
tite-gneiss, the intrusion and latter age of the latter being apparently 
clear. Near the western end of Nasbonsing lake the rock is a light- 
reddish granite-gneiss composed cfhiefly of feldspar, with a small 
proportion of greyish quartz and a little black mica occuring in 
isolated areas of aggregated scales, together with numerous small 
garnets. The strike is to the northwest with a dip to the southwest, 
generally at a high angle. Near the eastern end of the lake the 
gneissic rocks present are more highly differentiated and occur in 
irregular curving bands which have a general strike curving gradu- 
ally around from east to northeast. 

On Trout lake the granitite-gneiss occurs in reddish and dark- 
coloured bands which have a prevailing direction of nearly east and 
west, gradually bending round to the northwest in the western part 
of the lake, while the dip is to the south < 45" to 65^. 
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Lake Nipissing. 

This important lake has an area of 346 square miles, and is wholly 
surrounded by Laurentian rocks. Its main length is east and west, 
and its greatest length, from the shore at East bay, near Callander 
station to the western end of Bear bay (west arm), is sixty miles; 
while the greatest width, from Beaucage bay on the north to the 
mouth of the South river, is sixteen miles. The elevation above sea 
level, at different seasons, varies from 642-2 to 649-5 feet. The 
northern and eastern shores are in general low and for the most part 
present sweeping beaches of sand, separated by rounded points of 
rock. The water, for a considerable distance from the shore, is 
shallow. The west end of the lake has an irregular coast line with 
long arms and bays extending, and rocky islands. A great number of 
these islands strew the more open water outside, running: in long 
lines, more or less parallel in direction with the x)eninsulas or x>oint8 
which divide the bays from one another. The islands, generally 
small, are sometimes several miles in extent. The southern shores 
are bold and rocky and the water is deep even in their immediate 
vicinity. The whole of the eastern end of the lake is wide and ex- 
posed, containing only two small groups of islands known as the 
Manitou and Goose islands. 

The western end of the lake consists of four principal bays or 
arms, separated from one another by rocky promontories, their con- 
tinuation towards the deeper water in the central portion of the lake 
being marked by the occurrence of long lines of islands and reefs. 
The most northerly inlet, McLeod or Qoulais bay, has an almost 
direct north and south trend. It is about four miles in length by 
nearly two in breadth and lies immediately west of the marshy delta 
-of Sturgeon river. The water in this bay is very shallow. A rather 
narrow and crooked channel, however, exists near the eastern shore, 
but is navigable only for very small steamers or tugs. Immediately 
southwest of this bay, and separated from it by the rocky peninsula 
ending in Goulais point, is another arm of the lake, divided to the 
west into two subsidiary bays, known as Northwest bay and Mid- 
dle West bay respectively. Northwest bay is over four miles 
in length, with a width rarely exceeding a quarter of a mile, and 
having the general direction indicated by its name. Gradually taper- 
ing westwards it receives a small stream that drains some marshy 
lakes situated in the northwestern part of the township of Macpher- 
son. Middle West bay is much less important, being only about 
-two miles in length, and at the west end receives a small tributary 
known as West river, that drains the southern part, of the township 
of Macpherson. 
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Of the indentations extending to the west, however, the largiest is 
known as the West arm or Bear bay. The general trend of this 
extension is nearly east and west% An inspection of the accompany- 
ing map will convey a good idea of the close dependence of topo- 
graphical outline on the strike of the foliation of the enclosing 
gneissic rocks. In many instances abrupt changes in direction are 
encountered, but these follow correspondingly sharp curves in the 
lines of foliation and cleavage. The width of the bay is very vari- 
able, alternately contracting into narrow straits only a few chains in 
width and opening again into wide expanses generally crowded with 
islands. In the eastern portion, for a distance of nearly eight miles, 
the average width is nearly two miles. The bay gradually narrows 
towards the west end where it receives the waters of a small stream, 
draining several important expansions to the west. 

Several important streams enter Lake Nipissing. The largest is 
the Sturgeon river, draining about 3,000 square miles of country to 
the north and west, and joining the lake in the midst of a large 
marsh on the north side. This low tract of land, forming a delta, 
has been produced by the gradual accumulation of detritus brought 
down by the stream. 

The Little Sturgeon, or Silver river, enters the Great North bay 
with a swift and deep current, being navigable for canoes, without 
interruption, for a distance of a little over two miles from the lake, 
where the stream becomes very small and rapids occur. The general 
course is at first nearly north, and the upper course is nearly north- 
east, to its sources in the southern part of the township of Blyth. 
Duchesney and Chippewa creeks enter the lake in the vicinity of 
^orth Bay. The Riviere de la Vase, or Little Ma ttawa, flows into the 
lake about five miles southeast of North Bay. Other important 
tributaries enter the lake from the south, but these are beyond the 
boundaries of the present map. The Veuve river is an important 
stream which enters the west side of McLeod bay, draining a large 
tract of land, the sources extending westward almost to the Wana- 
pitei river. 

Several important islands and groups of islands occur, lying out 
towards the middle of the wide eastern portion of the lake. The 
most important of these is the group named the Manitou islands. 
These are five in number, situated five miles southwest of North 
Bay. The largest is known as the Great Manitou or Newman island. 
It is an irregular triangle in form and about a mile across. Mc- 
Donald island, the next in size, is about half a mile in length from 
north to south but only a few chains in width. The other three 
islands are much smaller. 
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The Gk)08e islands lie toward the centre of the open part of the 
lake, about six miles west of the Manitou islands, and about twelve 
miles west-southwest of North Bay. The largest island is known as 
the Great Gkx>se, and is nearly a mile long with a trend of east and 
west. To the west and northwest of these there are about a dozen 
fimaller ones, some of which are merely rounded hummocks of rock. 

The general a8i>ect of the western end of Lake Nipissing is rocky 
€Uid desolate. In many cases the sparse soil overlying the rarely 
concealed hummocks of rocks affords substance to a rather thin and 
flcrubby growth of red pine, while the level spots are for the most 
part occupied by vast marshes, but some small tracts of level land 
occur along the blinks of some of the tributaries, notably the one 
situated on the south side of Bear bay near its entrance. The 
northern shores of the lake, however, border large areas of cultivable 
land. The rocks are generally well exposed, especially in the western 
and southern portions of the lake. They include the prevailing 
varieties of granitite-gneiss and homblende-granitite-gneiss, the 
former being the prevailing type. These are cut by dikes and masses 
•of pegmatite presenting the usual characteristics. 

The Manitou islands are composed of a rock which is remarkably 
uniform in composition and appearance, being a medium-textured 
reddish gneiss, that has evidently been subjected to intense dynamic 
action. It has a rather indistii\ct blotchy appearance, due to irre- 
•gular bands of chloritic and epidotic material ruiming through it, 
resulting from the alteration of the bisilicates. The microscope 
showB that the rock has everywhere been greatly granulated. Its 
diief constituents are quartz, orthoclase, plagioclase, hornblende and 
l>iotite, with epidote, chlorite, calcite, sericite, iron ore and apatite. 
It is thus a homblende-granite-gneiss which has suffered great 
alteration, the feldspar being turbid and full of inclusions of sericite, 
calcite, &c., resulting from its decomposition. Numerous irregular 
patches of calcite are scattered through the section. Both feldspar 
jand quartz extinguish very unevenly. Hornblende is the most 
.abundant ferromagnesian mineral present, but it has suffered such 
extr^ne alteration to chlorite and epidote as to mask its true char- 
acters. Biotite, largely altered to chlorite, occurs intergrown with 
the hornblende. The section is traversed by numerous cracks filled 
in with secondary quartz, epidote, iron oxides, &c. 

On sev^wl of the islands this rock, which has evidently resulted 
from the crushing of a hornblende-granite, contains large patches of 
pinkish crystalline limestone; the latter, however, doubtless repre- 
sents portions of the clastic Orenville series. The gneissic rocks are 
intersected by dark-greenish dikes of basic material previously des- 
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cribed in that portion of the report treating of Post- Archaean erup- 
tivee. On several islands small outliers of the Birds Eye and Black 
River formations are exposed, as elsewhere noted. 

Rock exposures ^re abundant on the Ooose islands, showing a 
medium-grained red granitic gneiss. The foliation is determined by 
the parallel arrangement of the little bands of biotite. The princiiMil 
constituents are quartz, orthoclase, plagioclase, microoline and biotite, 
with small quantities of apatite, zircon, dilorite, epidote, sphene, 
calcite and secondary iron ore. It is one of the typical biotite- 
gneisses or granitite-gneisses of the region, evidently resulting from 
crushing and differentiation of a granitite. The feldspars are exceed- 
ingly turbid, being filled with dust-like particles and contrasting 
sharjily with the clear quartz grains. Orthoclase predominates, but 
plagioclase (albite) is very abundant. Most of the microcline grains 
observed exhibit a moire-structure rather than the typical rectangu- 
lar lattice structure. The biotite shows alteration to chlorite with 
development of secondary magnetite along the cleavage-planes. 
Apatite and zircon are both abundant in large well-formed crystals, 
as well as irregular grains. Nimierous skeleton forms are scattered 
through the section, filled with calcite and a substance resembling 
leucoxene. Their outlines, sometimes rudely wedge-shaped, are 
defined by minute granules of a secondary iron ore, which also run 
along what were originally cleavage cracks. These in all probability 
represent titanite originally present in the rock, which has imdergone 
almost complete alteration with formation of calcite and ilmenite. 
Minute granules of epidote are present as the result of the altera- 
tion of the feldspars. The rock does not present evidence of having 
been subjected to an intense degree of pressure, for although both 
quartz and feldspar have wavy extinction the quartz grains are only 
slightly cracked and not granulated to any extent. 

Sturgeon river. 

The Sturgeon river,* one of the largest in the country to the north«^ 
east of Lake Huron, possessing a drainage area of about three thou- 
sand square miles, takes its rise beyond the region covered by the 
accompanying map-sheets, and close to the sources of the most east- 
erly branch of the Montreal river. From the source to its mouth on 
Lake Nipissing the river measures about one hundred and forty 
miles in length, the general course being to the southeast. At a 
distance of one hundred and twenty-five miles from the mouth the 
streniii is <liviJ .1 iiit ^ :\vo 1 r i.chr^- ir. considerable in size. The more 

•This river is called " Champlain's river " on Dellsle's map of New Franc% 
1703. 
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westerly of these has never been explored, but the branch which 
comes from the northeast drains an important chain of lakes forming 
the well-known canoe-route to Shufiawagamingf (Smoothwater) lake 
at the head of the eastern branch of the Montreal river. Three miles 
below the forks the river expands to a quarter of a mile in width 
for a mile and a quarter, forming Paul lake,t which is frequently 
though incorrectly described as the source of the Sturgeon. This 
lake is about 1,258 feet above the sea. The Sturgeon debouches in 
an extensive marsh by two channels. The most direct or westerly one 
is almost completely filled with detritus, while the eastern branch is 
comparatively deep and navigable even for steamers. Once across 
the bars the river offers uninterrupted navigiation as far as the 
village of Sturgeon Falls, over four miles from the lake. 

In ascending the stream the general direction is N. 35° E. for 
eleven miles in a straight line. This is to the mouth of a tributary 
coming from the east, known as Smoke river, that drains the south- 
em portion of the townships of Grant and Charlton. In this distance 
navigation is interrupted by two falls and two rapids. The first of 
these, Sturgeon falls, is opposite the village of the same name, at 
the intersection with the main line of the Canadian Pacific railway. 
Sandy falls is the name 6f the next, nearly six miles above the vil- 
lage, while the rapids, which occur a couple of miles beyond, generally 
require to be x>ortaged in the ascent, although they can be run in 
descending. The portage to avoid this half-mile of broken water is 
on the west side of the stream. 

Near the mouth of the Smoke river the Sturgeon takes a sudden 
bend, and has an upward direction in a straight line of N. 61° E. for 
twenty-eight miles, as far as the ^ Elbow, ' in the township of Janes. 
Following all the sinuosities of the stream, however, this distance is 
increased to a little over thirty-six miles. The main tributaries in this 
interval are from the north, draining large lakes in this direction. The 
Timagami, which is a very turbulent and rapid stream, is the largest 
feeder of the Sturgeon, and is the principal outlet of the large lake 
of the same name. It enters the Sturgeon a little over twenty-three 
miles above the mouth of the Smoke river. The Tomiko (contraction 
for Otanacomagosi or Canoe-making) river enters a little over five' 
miles above Smoky falls, deriving most of its water from several 
large lakes situated in the townships of Gladman and Hammell. 
The lower portion of the stream, from Tomiko lake to the Sturgeon, 



tSom«timeB also called "White Beaver lake" from a mountain of that name 
which rises immediately to the west of the lake. 

tThe name is given in honour of " Big Paul." a sub-chief of the Timagami 
hand of Chippewa Indians, who has made this lake his headquarters for many 
succeeding winter hunts. 
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is rarely if ever iised for the purposes of canoeing. A long portage, 
to avoid this rough stretch of river, runs northward from the Stur- 
geon, starting from a i>oint nearly two miles above Smoky falls. It 
affords an entrance to Cameron lake and thence through Chebogomog 
lake into Tomiko lake. The upper portion of the river^ however, is 
travelled to reach the numerous lakes situated near the headwaters 
of the several branches of the stream and thence to the region b^ond. 
•Pike river is another feeder, coming from a lake of the same name, 
situated near the centre of the township of Bastedo. 

Between the mouth of the Smoke river and the * Elbow ' the Stur- 
geon is broken by one fall and five rapids, the latter all situated above 
the mouth of the Timagami river. The most important of these 
obstructions is the Smoky falls, where the river descends over a solid 
barrier of gneiss for more than twenty feet. The portage runs over a 
small rocky island of gneiss which here divides the river into two 
channels. 

At the * Elbow ' the trend of the river again changes abruptly to a 
direction of N. 14° W., which course is maintained as far the mouth 
of the Obabika river, a distance of twenty-two miles increased to 
thirty-four miles by the bends of the stream. Only a little over a 
third of this distance is included on the accompanying maps, as far 
as the mouth of the outlet from Wawiashkashing and Manito-pee- 
pagee lakes. The largest tributary in this distance is the Maskinong^ 
river, that reaches the main stream from the west- about two and a 
half miles above the 'Elbow' and drains a number of large lakes, 
shown on the Sudbury map-sheet (No. 130.) 

The Sturgeon river is in general readily navigable for canoes 
throughout the whole distance embraced in the present map-sheets, 
although the current is strong nearly the whole way. Between Smoky 
falls and a point about three miles above the mouth of the Timagami 
branch (a distance of about twenty-five miles) there is no greater 
impediment to canoe navigation than the strength of the current. 
The river, except where contracted at the rapids and falls, varies in 
width from a little over two hundred and fifty feet near the mouth to 
about a hundred feet in the township of McNish near the north- 
west comer of the Lake Nipissing sheet. The depth varies from 
three to twenty feet, with an average of perhaps ten or twelve feet. 

The flats along the river are liable to inundation during the high 
spring freshets and the actual rise in the water at the several iK>ints 
along the course of the stream may be readily ascertained by a refer- 
ence to the appended list of elevations. 

The river for the most part pursues a somewhat tortuous course 
through a tolerably level flat of considerable extent, exhibiting numer- 
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OU8 sections of a stiff greyish clay overlain by coarse yellowish sand, 
in the immediate valley of the Sturgeon. Below the Timagami river 
there are many areas of considerable extent which have been utilized 
for the settlement and the soil has in general proved productive. Be- 
tween the mouths of the Timagami and Maskinonge rivers these 
flats are fewer and less extensive while the country, immediately 
adjoining becomes for the greater part poor and rocky. Above the 
Maskinonge very little land is available for farming, the country 
assuming a broken and mountainous character. 

The rocks throughout this distance present the usual characteristics 
of the reddish and dark-greyish gneisses. The dip is towards the south 
or southeast at an angle of often considerably less than 46®. The 
exposures in the immediate vicinity are very few, and except in the 
neighbourhood of falls and rapids are small, consisting chiefly of 
rounded hummocks protruding from the overlying drift material. 

The contact between these rocks and those of the Huronian, occur- 
ring to the northeast, crosses the Sturgeon river a short distance 
above the ' Elbow.' The actual junction is not visible, but exposures 
of the flesh-red granite-gneiss of the Laurentian and the light green- 
ish compact quartzite of the Huronian occur within a short distance 
of one another. 

The Montreal river. 

The Montreal river is, next to the Ottawa and Sturgeon rivers, the 
largest stream included within the area covered by the present report, 
draining an area of about 2,500 square miles. 

The general course of the river, so far as it is included in the Lake 
Timiskaming sheet, is southeast, and the length almost forty-seven 
miles in a straight line. This may be divided into three parts, the 
flrst and third of which are approximately parallel in direction, while 
tne second, or short intervening stretch, lies almost at right angles. 

The lower portion of the river, from Lake Timiskaming to Hud 
Lake portage, is now superseded as a canoe-route by the shorter and 
easier passage by way of Haileybury, Mud and Sharp lakes. There 
Are numerous rapids, and the river, throughout this distance, flows 
in a narrow valley, generally from 400 to 450 feet deep. Only a few 
small streams enter this portion of the river, as the highest land 
occurs in close proximity to the banks on either side. The lowest 
three miles of the river, before it reaches Lake Timiskaming, are a 
.series of rapids with a fall of ISO feet. At the * Notch,' near the 
mouth, the river flows through an extremely narrow channel, with 

B— Plate IV. 
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rocky perpendicular walls, composed of dark-greenish greywack6 slate, 
much jointed and broken. This gorge has a breadth varying from 
sixteen to thirty-three feet and is a little more than a hundred yards 
long, with perpendicular walls about forty feet high. The rapids 
above referred to are overcome by a portage about three miles long. 

For about six miles above this portage the river is crooked, with 
a fairly gentle and uniform current, its channel being cut through 
a narrow plain of stratified drift material. There are only occasional 
outcrops of rock, and these show a comparatively fine-grained arkose, 
forming the transitional beds upward, from the gr^ywack^ and slate 
to the quartzite grit that characterizes the summits of the hills ex- 
tending westward to Bear lake. 

Three rapids occur in the next stretch before Fountain fall is 
reached, the total fall in this part of the river being over thirty feet. 
The rock, wherever exposed, is a dark-green somewhat coarse diabase 
or gabbro, the feldspar, especially in the coarse phase, being frequently 
of a reddish colour. Fountain fall has a sheer descent of twenty feet 
over an outcrop of breccia-conglomerate. Ragged chute is situated 
a short distance above, and has a fall of about thirty feet. The hills 
on either side of this wild rapid rise precipitously from the river, and 
the portage, which is situated on the northeast bank, runs over a 
very high and steep hill. The rock exposed is the usual breccia-con- 
glomerate, showing a dark-green chloritic matrix which is often pres- 
ent in comparatively small proportion, in which is embedded an 
abundance of fragments of feldspar, granite and diabase. About a 
mile above Kagged chute the slate is superimposed upon the con- 
glomerate, dipping S. 70° N. < 20°. Two more rapids of consider- 
able dimensions occur in the spaces between Ragged and Hound 
chutes, having a combined fall of thirteen feet. At the latter place 
the waters of the river make a clear leap of twenty-five feet, over an 
outcropping ledge of diabase. From the head of Hound chute to 
Mud Lake portage the banks on either side of the stream, and 
especially those on the northeastern side, exhibit perpendicular clifFs 
composed of diabase, greatly resembling and co-extensive with a large 
mass which reaches the west side of Lake Timiskaming, there form- 
ing the cliffs known as the Manitou and Devils Rock. The current 
in this interval of nearly five miles is very swift, showing a total 
fall of about eight feet, but with no distinct rapids. 

Lnmediately below Mud Lake portage is a high hill of diabase 
that rises precipitously from the water on the northeast side, while 
a short distance above, on the opposite side, smaller elevations com- 
posed of similar rock were noticed in close proximity to the stream. 
In the vicinity of the first rapid above Mud Lake portage the banks 
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are again high and rocky, composed of the coarse diabase or gabbro 
with much flesh-red feldspar, giving it somewhat the appearance of 
a basic granite. A small rocky island about twelve chains below the 
rapid shows this diabase to possess a very x^erfect series of jointing 
planes with a direction of N. 60"* E. and dipping S. E. <7()°: The 
strike of these planes corresponds closely with the trend of the stream 
at this point and may have been the cause of its direction. The 
rapids, which are very strong, have a fall of seven feet, and are 
caused by a barrier composed of outcroping ledges of the diabase 
aided by an accumulation of loose boulder material. There are no 
exposures of rock between the head of these rapids and Bay lake, 
while the river, between the two other intervening rapids, is marked 
by the occurrence of comparatively wide lake-like expansions, which 
in places show a considerable current. 

Bay lake, known to the Indians as Pakeegama or Mattagamashing, 
occupies a rather deep depression in the rocky plateau, being bound- 
ed, e8i>ecially on the southwest side, by high rounded hills of slate and 
quartzite. It runs in a northwest and southeast direction, with a 
length of seven miles and an average breadth of a little over a quarter 
of a mile. A lai^ bay near the northwestern extremity runs in an 
easterly direction for about two miles and a half. The portage from 
Loon lake, on the road to Timiskaming, reaches the northeast corner 
of this bay, while the Hudson's Bay Company's post is situated on 
the point on the northwest shore of the lake near the entrance to 
Portage bay. 

The southwestern shore, near the southwestern end of Bay lake, 
shows excellent exposures of well banded and evenly jointed green- 
ish-grey slates, while the northeastern shore in this direction is low 
and covered with thick green bush. About a mile and a quarter north 
of the outlet the slates are overlain in comformable sequence by the 
yellowish-green quartzite-grit, the whole having a northwesterly dip 
< 6^ to 12''. The slate as usual shows a gradual transition through 
a more massive slate into a greywack6 or f eldspathic sandstone, which 
merges upward into the comparatively coarse-grained arkose sand- 
stone or qnartzite-grit that rises into hills varying from 250 to 800 
feet above the lake, in places forming precipitous clifFs of consider- 
able height. 

A si)ecimen of this rock was examined by the late Prof. G. H. 
Williams and was taken to represent the transitional portion near the 
immediate junction between the coarse greywack^ and the quartzite 
or arkose. The small hand specimens showed a banded coarse and 
fine conglomeratic sandstone or greywack6. The coarser i)ortion of 
the specimen presents the ordinary charactem of the prevailing 
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quartzite-grit, holding good sized fragments of quartz both angular 
and rounded in outline, embedded in a moderately abundant seri- 
citic matrix. The finer-grained portion, which has a somewhat 
darker hue, is a rather typical gr^ywacke, showing ^ an aggregate of 
angular and subangular quartz grains with some feldspar. Between 
these grains much chloride has been developed, which, together with 
the magnetite present, gives the dark colour to this layer.' 

This quartzite, as usual, occurs in very thick and massive beds and 
the dip cannot be made out with any certainty except in a few places. 
It is exposed all along the southwest shore of the lake as far as the 
inlet and forms the southwestern portion of the point that separates 
Portage bay from the main body of the lake. Farther up the river 
the rock is underlain, first, by a massive brownish grQywadc6 or slate, 
exposed a short distance below Pork rapid, and next^ in descending 
order, by the well banded greenish slates, dipping S. 55® E. < 10** to 
15°, which continue as far as and a little beyond the inlet from Lady 
Evelyn lake. The structure is, therefore, that of a somewhat shallow 
syncline, the basal bed being represented both by the banded slates 
exposed in the southeastern part of Bay lake and those occurring in 
the vicinity of the outlet from Lady Evelyn lake, the overlying 
quartzites resting in the trough thus formed. 

The i>oint on which Bay Lake post is situated is composed of 
coarsely crystalline diabase or g^abbro, the feldspar frequently x>os- 
sessing a distinct flesh-red colour. The massive and rounded ex- 
posures of this rock are cut by irregular ramifying dikes, composed 
of a fine-grained pale-greyish or pinkish aplite. This basic irruptive 
forms the shores of Portage bay, as well as the northeastern jmrt of 
the point separating this bay from the main body of the lake. To 
the northwest of the lake it continues for a considerable distance 
inland, forming a series of high, though rounded, hills in this district, 
while to the east, as far as can be learned from the occasional out- 
crops, it is continuous with the mass which forms the southern part 
of Sharp lake, extending as far as the western shore of Lake Timis- 
kaming. 

Between the head of Bay lake and the head of Lady Evelyn lake, 
(Mattawapika), the river is in general a fine, wide stream, with occa- 
sional short stretches of swift current. Pork rapid, (Kokooshbu- 
watik), has a total fall of nearly seven feet, the portage being on the 
southwest bank. The northeastern banks of the river are low, and 
the country for many miles is flat and swampy. On the southeaet 
side in that direction there are only occasional low rounded expoBuies 
of the greywacke and slate, and these are situated some distance away 
from the stream, forming a series of rounded hills. Between the 
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Mattawapika and Hound or Mountain lake the river is, as a rule, 
wide and navigable, with only two interruptions by rapids. One of 
these is a little over a mile and the other about four miles below 
Bound lake, the x)ortage in both cases being on the northern or north- 
eastern bank of the river. The combined fall of these two rapids is 
about eight feet, the upper one being the larger with a descent of five 
feet. 

The shores in the vicinity of the Mattawapika show exposures of 
a well banded slate which dipe S. 65° E. < 10° to 15^, and con- 
tinues for about a mile above this point, where it is interrupted by 
a mass of diabase or gabbro, which, on the southeast side, rises into 
a series of precipitous hills. This rock may extend across the stream 
to the northward, but any hills on this side are much lower and less 
pronounced, and are, therefore, more likely to be underlain by the 
greywack6 slate. This mass of diabase extends to within a quarter 
of a mile of the outlet from Mocassin lake, and is an extension 
northward of the mass of similar rock which forms the western shore 
of the last stretch of Lady Evelyn lake. To the northwest this dia- 
base is replaced by the quartzite grit or arkose which forms smaller 
and less conspicuous eminences extending northward and inland for 
some miles; while to the northeast the general surface outline would 
seem to indicate its continuous presence as far as the southeastern 
extremity of Indian lake, although no exposures could be seen. The 
rock is the usual greenish or reddish-grey, coarse arkose, so prevalent 
throughout this district. A specimen of this rock was examined by 
the late Prof. G. H. Williams, who says that ' it shows an even- 
grained mixture of somewhat rounded quartz grains with an equal 
amount of feldspar (orthoclase, microcline and oligoclase). The 
minerals and their proportions are those of a granite, and yet the 
appearance of the grains and their relations to one another at once 
disclose the clastic character, of the rock. The feldspar, except a few 
of the largest grains, is quite changed to kaolin or sericite, although 
its external characters are still plainly discernible.' 

Indian lake is only an irregular expansion of the river crossing its 
downward course at a considerable angle, and discharging from the 
southwest side nearly a mile from the foot of the lake. Near Indian 
lake the banks are somewhat higher and are composed of greyish 
stratified clay, which makes a good soil. The shores of Indian lake 
are as a rule low and grassy, presenting no rock exx>osures, but the 
comparatively high hills that border the southwestern end of the 
lake are probably composed of quartzite-grit. From Indian lake 
to Round or Mountain lake the river flows with a very gentle cur- 
rent between banks of moderate height composed of stratified gret^ 
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clay. As the first rapid is approached these banks are appreciably 
higher, but above the second rapid the area on either side of the river 
becomes much lower, while the immediate outlet from Round hike 
is flat and swampy. Both of the rapids below Round lake are caused 
by boulder obstruction. The southwestern shore of Round hike 
shows high hills composed of the coarse diabase or gabbro, and ex- 
posures of this rock were noticed on the northeastern side near the 
outlet, but to the northeastward of the lake the whole region seems to 
be comparatively level, the soil being a clay loam. The diabase and 
gabbro contain much flesh-red feldspar, greatly resembling in this 
respect the coarser portions of the rock exx>osed at Quinn point on 
Lake Timiskaming as well as on the northeast shore of Bay lake. 
When subjected to the weather this feldsimr kaolinizes, thus produc- 
ing a moderately coarse-grained rock, closely resembling in macro- 
scopic appearance a basic homblendic granite. 

* 

The Matabitchouan river. 

The Matabitchouan and Montreal rivers reach Lake Timiskaming 
almost at the same point, but while the general course of the latter is 
from the northwest, that of the Matabitchouan is from the southwest. 
The proximity of the. mouths of these two streams has, in the past, 
been the cause of some little confusion in the names applied to each. 
Matabitchouan seems to have been the orig^inal Indian name of the 
Montreal river, while what has of late years been called the Mata- 
bitchouan is known to the Indians as the Wabos-na-ma-ta-bi-sipi 
(or Rabbit-sitting-down river). The names have now, however, be- 
come fixed as here employed. The Matabitchouan is one of the 
most important streams in this district, and for many years was the 
only canoe-route in common use between Lakes Timiskaming and 
Timagami. Its headwaters lie to the north and west of White-bear 
lake. The smaller branch takes its rise in Oaribou lake, on the 
main canoe-route, within a quarter of a mile of the northeast arm of 
Lake Timagami, and this small lake sends another and larger stream 
into Lake Timagami. The largest or main branch of the river rises 
in Mountain lake, to the southeast of Annima-Nipissing and Bay 
lakes. Two other branches of some size drain lakes that lie close to 
the hills bordering the lower stretch of the Montreal river, debouch- 
ing in the northeastern comer of White-bear lake within a short 
distance of one another. 

From the mouth on Lake Timiskaming to Mountain lake, the dis- 
tance, in a straight line bearing N. 70® W., is nineteen miles, while 
following the general canoe-channel this distance is increased to 
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thirty-seven miles. This whole space is divided into two main direc- 
tions of flow, forming an angle of 70® with one another, these con- 
stituting two sides of a triangle, while the third has the length and 
direction already mentioned. The first of these stretches, which ex- 
tends from the south of the river to Eabbit lake, has an upward 
bearing of JS. 44"* W. for thirteen and a half miles, although the 
channel usually travelled jneasures about sixteen miles. The third 
side of the triangle, which reaches from Babbit point to Mountain 
lake, shows a general direction of N. 26® W., with a length of nine- 
teen miles, although the most direct canoe-channel measures about 
twenty-one miles. From the mouth of the Matabitchouan to the first 
portage the river has cut a fairly deep channel through drift mate- 
rial, the bands on either side being composed of a stratified grey clay. 
The strength of the current in this interval varies with the height of 
the water, for during' times of freshet the water of the lake backs up, 
forming a comparatively deep channel to within a short distance of 
the first portage; while, during ordinary stages, the stream has a 
swift current almost to the mouth. The northern banks are as a rule 
much lower than those on the south side of the stream. A short 
distance south of the river is a high and prominent hill, known as 
the King of the Beavers, also sometimes called the Montreal moun- 
tain or Beaver mountain. According to barometrical observations 
this hill has an elevation of 660 feet above Lake Timiskaming, or 
1,248 feet above the sea. 

The summit of Beaver mountain, for 340 feet, is composed of a 
greenish-grey medium textured diabase, much sheared and broken, 
the planes of shearing abundantly coated with greenish decom- 
position products. Below this rock is a greenish slate, which marks 
the lower and more gradually sloping i)ortion of the mountain. The 
strike of the slates curves around, conforming beautifully with the 
line of outcrop of the diabase, dipping into or beneath what 'seems to 
be an irruptive mass of laccolithic origin. 

The first, or Matabitchouan portage, occurs a little over two miles 
from the mouth of the river, where a series of rapids and falls occur 
with a descent of 260 feet. The stream here describes a sharp bend 
to the north, while the portage to overcome these obstructions cuts 
across the bend thus formed, running over a hill, the highest point 
on the trail being 330 feet above the level of the river at the foot of 
the iwrtage. The ascent of the portage is steep, passing first over 
stratified grey clay, and clay and boulders, but near the summit it is 
rocky. This is the breccia-conglomerate, containing pebbles chiefly 
of a flesh-red granite embedded in a dark-green chloritic matrix. 
The west end of the Matabitchouan portage comes out on the first of 
4330—15 
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a series of four Bass lakes, numbered in ascending order. These are 
small expansions, united by narrow shallow channels, with an appre- 
ciable current. 

The southeast shore of the Second Bass lake consists of high per- 
pendicular clifis composed of a fine-grained hornblende-granite, 
evidently an extension of the large mass of somewhat similar rocks 
coloured as Laurentian farther to the south. At the base of the cliff, 
near the upper end of the lake, this granite may be seen in contact 
with the breccia-conglomerate that constitutes the basal member of 
the Huronian. Precisely similar rock forms the eastern shore of the 
Third Bass lake, but is so massive that no lines indicating original 
sedimentation could be discerned. A thin section of the finer i)or- 
tion^ or matrix, of this cofiglomerate, obtained from an exposure 
immediately below the rapid that separates this lake from the next 
succeeding one above, shows the rock to be a highly feldspathic sand- 
stone or greywacke, consisting of subangular grains of quartz, ortho- 
clase and plagioclase with a considerable amount of a green chloritic 
decomposition product occurring for the most part between the quartz 
and feldspar grains and giving the rock its general greenish tint. A 
few grains of pyrite are also present. The majority of the grains 
are composed of feldspar, which is a good deal decomposed, while the 
quartz shows evidence of having been subjected to great pressure. On 
the western shore of the lake, near the upper or south end, exposures 
of greenish banded slates may be observed, dipping to the westward 
at a low angle and overlying the breccia-conglomerate of the eastern 
shore. These slates constitute a belt about a quarter of a mile in 
width, and to the west merge gradually upward through a massive 
and uniformly fine-grained greywacke into the sea-green sandstone or 
quartzite-grit that forms most of the shores of Trout lake, (a small 
expanse of water to the northwest of Third and Fourth Bass lakes). 

A rapid with a considerable fall intervenes between the two upper 
Bass lakes. Macdonald creek, an important tributary, enters the 
Fourth Bass lake from the south, draining a number of lakes in that 
direction. On the west shore of the bay into which this creek empties 
are high roimded exi>08ures of the breccia-conglomerate, while at the 
small rapids at the upper or southwest end of the lake are ledges of 
the overlying greenish banded slates, striking about northeast and 
dipping to the northwest. 

Above the Fourth Bass lake a small rapid occurs, and a short 
distance beyond ^ve rapids follow in quick succession. During 
times of low water a portage known as the Kanebeatika (or Along-the- 
rocks) portage is made on the south side of the river, commencing at 
the f#ot of a small fall and running for a distance of nearly three- 
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quarters of a mile. Frequently, however, the passage either up or 
down is made by keeping close to the stream and utilizing the shorter 
trails. The north side of the river shows precipitous clifis of green- 
ish banded slates, which rise abruptly from the water's edge to a 
height of over a hundred feet, having at the base a talus of angular 
blocks. Only a quarter of a mile separates these from the Devils 
rapid, where the water pours through a narrow canon of slate, with 
a portage on the south side of the stream. The banded slates here 
exposed have a strike of N. 20° E., with a dip to the northwest A 
quiet stretch of similar length separates this from the next succeed- 
ing rapid, at the foot of which the green banded slates strike N. 64^ 
E. and dip northerly < 50°. The upper end of this portage shows 
exposures of a somewhat coarse gabbro or diabase, a belt of this rock 
about three-eighths of a mile wide crossing the river at this x)oint and 
interrupting the slates and greywack^s. A stretch of three-quarters 
of a mile of comparatively deep and navigable water, with swift cur- 
rent at only one point, occurs in the interval before the foot of the 
next x)ortage, which is the last before Rabbit lake is reached. This 
portage, which is a little over a half mile in length, passes two rapids 
and a chute, the latter exhibiting a very pretty fall of about fifteen 
feet at the immediate outlet of the lake. A specimen obtained at the 
foot of the i)ortag)e is a very fine-grained reddish-grey rock, resem- 
bling a felsite macroscopically. 

At the outlet the rock is a fine-grained greenish-grey felsite or 
feldsx>athic sandstone very similar to the last in composition with a 
strike N. 60° E. and a dip to the northwest < 50 °. It is impossible, 
however, to be sure that these planes represent original lines of sedi- 
mentation, for a little over a mile to the south of Babbit chute, on 
the west side of Outlet bay, the greenish banded slates were seen 
dipping about west< 50° and superimposed upon the breccia-con- 
glomerate which forms the eastern shore of this bay wherever the 
rock is seen« 

The present name. Babbit lake, by which this stretch of water at 
the head of Babbit chute is known, is an abbreviated translation of 
the Indian designation Wabos-na-ma-ta-bi (or Babbit-sitting-down 
lake) because of the occurrence at one of the most prominent points 
of a large angular mass of greywacke which has a fancied resem- 
blance to a rabbit in a sitting posture. 

The lake has a general trend of northwest and southeast, and the 
distance from Babbit chute to the end of Southwest bay is ten miles 
in a direct line, although the distance from portage to portage on 
the canoe-route is a little over eleven miles. The average width of 
the lake is about three-eighths of a mile, while its total area is about 
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eight square miles, and its height about 939 feet above sea-leveL 
The lake has a rather irregular outline, with a number of large 
bays, which are, in their turn, cut up into many smaller inlets. 
At the southern end of Outlet bay one of these indentations stretches 
away to the southeast, crossing the strike of the rocks for a distance 
of over two miles. During extreme high-water a small stream flows 
out of the end of this bay into Boss lake, at the headwaters of Mac- 
donald creek, which flows into the Matabitchouan river at the Fourth 
Bass lake. The Day running to the northwest forms a portion of the 
main route of travel between Timiskaming and Timigami lakes. 
With a gradual curve from the north to the northwest it reaches the 
foot of the i)ortage to White-bear lake, about ^ve miles from Babbit 
point. The Southwest bay is really a continuation in this direction 
of the main body of the lake. 

Near the southern end of Outlet bay a mass of greenstone (diabase 
and gabbro) crosses Southeast bay, and, running parallel to Outlet 
bay, but a short distance inland, this doubtless connects with the belt 
of such rocks that crosses the Matabitchouan at the third rapid below 
Babbit chute. This band is a little over half a mile in width, and in 
the vicinity of Outlet bay is followed by the massive breccia-conglom- 
erate, which is in turn overlain by the fine-grained brownish, and 
greenish-grey slaty rocks with a strike of N. 5** W. and a dip west 
< 20°. This diabase, as it may be named, is by no means homo- 
geneous in composition, and patches of granitic aspect and composi- 
tion occur without any sharp line of division, merging by degreed 
into the more basic jwrtion of the mass. In places these granitic 
patches are cut by dikes of fine-grained diabase evidently of some- 
what later origin. 

To the south of this greenstone mass a belt of the breccia-conglo- 
merate comes in, but the actual contact is hidden in a low valley at 
the foot of a small bay on the southwest shore. On the southwest side 
of the bay the conglomerate band has a width of a quarter of a mile, 
but on the northeastern shore it is somewhat wider. The matrix is 
a fine-grained, compact, dark greenish-grey rock, breaking with a 
conchoidal fracture. Under the microscope it is seen to consist of a 
very fine-grained mosaic of quartz and feldspar, filled in with minute 
scales of chlorite and sericite and granules of epidote. In this are 
scattered larger fragments of quartz, orthoclase, plagrioclase, micro- 
cline, hornblende, biotite (both the latter minerals largely altered 
to chlorite) and sphene. In this fine-grained portion are embedded 
occasional pebbles and fragments often of considerable size, composed 
chiefly of red and grey granite. Near the contact with the granite 
rocks to the south the rock is seen to have undergone extensive de- 
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formation by pressure, the resulting shearing-planes being abun- 
dantly coated with the usual greenish products of decomposition. The 
pebbles themselves, which are relatively much more abundant, are 
seen to have been stretched and rolled out as a result of such extreme 
dynamic action; while a very marked foliation has been developed 
in the finer-grained x)ortion of the rock, which is seen to wrap around 
and conform as closely as possible to the outline of each individual 
fragn^ent. 

Besides these lengthened pebbles there are granitic inclusions, run- 
ning for the most part with the cleavage, but which in most cases 
present a somewhat more irregular and indistinct outline. These 
appear to be of the nature of small ax)ophyses of granite, although 
it is exceedingly difficult to discriminate in every case between these 
irruptive dike-like intrustions and the distinctly rolled fragments 
which have been considerably flattened as a result of pressure. The 
cleavage or foliation of this conglomerate has a direction varying 
from S. 18® W. to S. 21° W., with a prevailing southeasterly dip 
at a high angle. 

The junction between this rock and the granites and gneisses ex- 
posed to the south was seen crossing the lake about three-quarters 
of a mile from the foot of Southeast bay. The line of outcrop of the 
granitite-gneiss seems to form a considerable angle with the planes of 
foliation of the conglomerate, intersecting these in a direction of S. 
53® W. Farther to the south the granitite-gneiss is considerably 
mixed with a much more basic rock, doubtless either a gabbro or a 
gabbro-diorite, which, however, apx>ears to have been an integrral 
X)ortion of the same magma from which the granitite-gneiss has 
solidified. The gneiss is, as a rule, very granitoid in aspect, some- 
times very coarse-grained and even iwrphyritic in structure, while 
in other places not far distant it is of medium texture and distinctly 
foliated, this structure being determined by the alternation of red- 
dish and greenish-yellow bands. The strike of this foliation varies 
from N. 28® E. to N. 33® E., while the dip is to the northwest<45® 
to 50®. Under the microscoi)e a precisely similar rock from the South- 
west bay is seen to be a granitite-gneiss, composed of orthoclase, 
plagioclase, quartz, chlorite ( derived from biotite originally present) 
and epidotfe, with small quantities of sphene, apatite, and secondary 
calcite. The alternation of reddish and greenish-yellow bands so 
characteristic of this rock is due to the parallel disposition of certain 
layers of feldspar stained by iron oxide, with others in which the 
feldspars present have undergone extensive saussuritization; the 
resulting scales and granules of sericite and epidote arrangring them- 
selves in a more or less definite position at right angles to the direc- 
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tion of pressure. This granitite-gneiss and associated granitite, with 
a much smaller proportion of ' greenstone/ occupy all of the southern 
end of Southeast bay, and are continuous with the large mass of 
essentially similar Laurention rocks exposed in the region to the 
south. 

The contact between the granitite-gneiss and the slate-conglomerate 
is very evidently of an irruptive character. The slate-conglomerate 
is everywhere, near the line of contact, much squeezed, and is in 
places penetrated by small dikes of the irruptive rocks ; while frag- 
ments of the former may be seen caught up and embedded in the 
gx^eissic-granite, even at a considerable distance from the line of 
junction, on both sides of the bay. Near the line, the matrix of the 
conglomerate is much hardened as a result of such igneous action, 
or rendered much more chloritic and epidotic as a result of the pres- 
ence and x>ercolation of heated waters. On the northeast shore, near 
the contact between the two rocks, the foliation of the granitite- 
gneiss dips to the northwest < 30°, while the conglomerate has an 
almost if not quite vertical attitude; although farther to the north 
it dips to the northwest < 60°. 

The southern shore of the main body of Kabbit lake is composed of 
a very distinctly and evenly bedded slaty graywack6, of grey and 
greenish-grey colours, the greenish colours being due to the relatively 
greater abundance of sericite and chlorite. The strike varies from 
N. 18° E., on the shore opposite Babbit point, to N. 40° E. near the 
northeastern part of the stretch, curving gently with the trend of the 
shore. The banks rise rather abruptly from the water's edge, in 
places forming low vertical cliffs of slate, especially near the north- 
eastern portion. The effects of glaciation are very marked. The 
graywack6-slate rests conformably upon the breccia-conglomerate 
which forms the northeastern shore of this portion of the lake wher- 
ever any outcrops of rock occur, the bank shelving gBntly, as a rule, 
towards the lake with a gravel or shingle beach along the water^a 
margin. 

To the southwest the breccia-conglomerate extends to Rabbit x>oint, 
as well as along the east shore of Northwest bay for some distance 
north of Kabbit point. The various exx>osures of this conglomerate 
show no special features worthy of mention in this placel 

Kabbit point is a narrow projection that extends into the lake 
from the north side of the junction between the main lake and North- 
west bay, a little over six miles from Kabbit chute. The rock com- 
posing it is the prevailing breccia-conglomerate, but, as in most 
casee, it is exceedingly difficult if not impossible to determine any lines 
of stratification, and the cleavage or foliation, which is the most 
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obvious and only distinct structural feature present, has a strike of 
^i. 15° E., and a dip S. 75° E.< 80°. 

There are two small islands about the centre of the lake a short dis- 
tance to the west and northwest of Habbit point. The larger and 
more northerly of these is comi)osed of dark grreenish-grey breccia- 
conglomerate, the matrix of which has a distinct slaty cleavage. 
The pebbles and boulders are composed chiefly of red and grey 
granite, and sometimes of reddish-grey gneiss. ThiB inclusions vary 
in size from the smallest pebbles to boulders two feet and over in 
diameter. Besides these composite fragments there are a great 
many angular pieces of feldspar, which, where they are abundant, 
give the rock a pseudo-porphyritic api)earance. Most of the frag- 
ments are comi>osed of a deep flesh-red granite, showing a preponder- 
ance of red feldspar with a less quantity of grey translucent quartz, 
and a trifling amount of green chlorite resulting from the decom- 
position of biotite. Next in abundance is a reddish-grey granite some- 
what more basic in comjwsition than the last, while in certain in- 
stances occasional rounded fragments of a distinctly foliated reddish- 
grey gneiss were noticed. Besides these there are fragments that 
seem to be referrable to some of the finer and more compact slaty! 
greywackes of the Huronian. 

In addition to this distinctly clastic material some granite inclus- 
ions were seen with an irregular though lenticular outline, pegmatitic 
in structure and origin. Such patches or areas were sometimes six 
and even eight feet in length, which coincides with the direction of 
the foliation of the enclosing rock. The strike of the foliation, 
which is distinct, is N. 6° E., with an almost vertical atiitude. The 
smallest of these islands is comi)osed of a very similar rock, but more 
massive in structure. Around the included masses, especially the 
larger ones of granite, the rock has an apparent flow-structure, with 
lines conforming as closely as possible with the outline of the in- 
cluded fragments. The whole rock-mass has very evidently been sub- 
jected to intense pressure, which has completely destroyed any 
bedded structure which may have originally existed and replaced it 
by a more or less x>erfect jointed structure. 

Opiwsite these islands, and forming the eastern shore of the lake, 
is the same greenish-grey breccia-conglomerate, with a foliation 
striking N. 8° E., and a dip to the east varying from 60° to nearly 
vertical. To the south, as the mass of diabase or gabbro is approached, 
the breccia becomes much more contorted and broken up. The 
included fragments are flattened and rendered irregrular in outline, 
and the whole mass exhibits abundant signs of pressure and altera- 
«^ion. 
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At the immediate contact the conglomeration does not contain many 
fragments, and the finer slaty matrix is sometimes alone represented ; 
but a short distance away the fragments are so abundant that there is 
very little of the finer interstitial material. The junction between 
the two rocks is situated a little over a mile and a half south of Rab- 
bit point. It is very sharply defined and the slaty rock along the line 
of demarcation is much broken up and jointed, although the cleav- 
age planes conform in a rude way with the line of outcrop of the 
greenstone. The slate is likewise much hardened, aa a result of the 
intrusion, and breaks with a splintery fracture. The greenstone, 
which is essentially similar to most of these basic masses, is doubtless 
a diabase, possessing a dark greenish-grey colour and of medium 
texture. In places it has a decided reddish tinge, owing to the feld- 
spar being stained with hydrous oxide of iron. This greenstone con- 
tains a considerable body of chloritic and epidotic schist, which may 
have resulted from the shearing of a iwrtion of the eruptive itself, 
or may represent an extremely altered form of the finer matter of 
the breccia-conglomerate caught up and embedded in it. 

Towards the end of the outcrop, which altogether occupies scarcely 
a quarter of a mile of shore-line, the rock is of a prevailing grey 
colour, and much coarser and gabbro-like in structure. Southwards 
it gives place, at the end of a small bay, to a greenish-grey feld- 
spathic quartzite associated with some very vitreous flesh-red quartB- 
ite. In general, near the contact, these rocks have a north and south 
trend, but about an eighth of a mile to the southeast the greenish-grey 
greywack^ was seen apparently striking N. 23** W. and dipping north- 
easterly < 60**, but it is improbable that the planes represent true 
bedding. 

The mass of greenstone described above seems to be closely con- 
nected genetically with the large mass of granite and similar basic 
rock, portions of the former occasionally being exposed along the 
southern and western shores of Eeuben lake to the west. By far 
the greater i)ortion, however, of the shores of Reuben lake, show out- 
crops of the breccia-conglomerate, full of granitic and other inclu- 
sions and fragments, and much hardened and altered. It seems pro- 
bable that not only is the large mass of granitic and other eruptive 
rock in close proximity to the west, but also that at no very great 
depth beneath similar rocks prevail. The southern and eastern shores 
of the southwestern extremity of Southwest bay are composed of the 
breccia-conglomerate with a decided slaty or schistose structure. On 
the south shore the direction of foliation varies from S. 28® W. to 
S. 38° W. and the dip southeast< 65° to 70°. The rock, although 
of a prevailing light greenish-grey colour, frequently presents pearly- 
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green cleavage-planes, due to the development of sericite. In this 
schistose matrix are embedded pebbles and fragments comx)osed 
chiefly of the red granite. 

Two streams enter the small bay forming the southwestern end of 
Southwest bay. Both of these small streams come from the west, the 
more northerly, forming the outlet of Reuben lake, flows down steeply 
over angular and detached blocks of slate. The other larger and more 
important stream comes in about an eighth of a mile from the foot 
and drains many small lakes situated to the west and northwest. 

The northwestern and western shores of this small bay are occupied 
by the greenish-grey slaty greywack6 and breccia-conglomerate, and 
at one place near the stream from Keuben lake massive and jointed 
slaty feldspathic sandstone forms high x>erpendicular cliffs. These 
rocks extend for a little over a quarter of a mile along the shore from 
the mouth of this stream, where they are interrupted by an irruptive 
mass composed of a greenish-yellow and flesh-red granite-gneiss in 
alternating layers. Near the contact the granitic inclusions in the 
breccia-conglomerate become more irregular in outline, and many 
of them evidently represent dike-like apophyses of an originally 
plastic mass which have been injected through the various cracks 
and fissures in the slaty rock. 

This gneiss is of medium texture, and the foliation, which is very 
distinct, is caused by the parallel arrangement of flesh-red and green- 
ish-yellow bands in alternating sequence. The microscoi)e shows the 
rock to be comjMsed chiefly of orthoclase, plagioclase, quartz, chlorite, 
(representing the biotite originally present) and epidote with smaller 
quantities of sphene, apatite and secondary calcite. In this gneiss 
the reddish bands owe their colour to the predominance of feldspar 
stained by iron-oxide, while the yellowish-green portions represent 
bands in which the feldspar has undergone extensive saussuritiza- 
tion. The strike of the foliation is S. 58* W. and the dip N. 32* W. 
< 70. 

The gneiss ^cupies the shore southward as far as the stream 
which comes from the west, a distance of a little over an eighth of 
a mile. It evidently represents an extension of the much larger mass 
of similar rocks exjwsed in the region to the south and southwest^ A 
mass of the slate-conglomerate was seen included in this gneissic rock 
with granitic intrusions of irregular outline traversing it in various 
directions. This mass does not extend farther, for the eastern shore 
shows continuous exposures of a very fissile and altered greywacke- 
slate. This slaty rock was noticed in several places to contain frag- 
ments of granite and feldspar, while at other places they are rare. 
The rock has evidently been subjected to somewhat extensive altera- 
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tion and deformation, the exposed edges showing the characteristic 
wrinkled surface of slaty rocks which have been exposed to great 
pressure. The strike of the foliation varies from N. 20® E. near the 
foot of the bay to N. 80° E., near the northeast end. The western 
shore, south of the mouth of the small streatn near the end of the bay, 
is likewise composed of similar slaty rocks, which vi^ry in strike from 
N. 3** E. to N. 13** E. These evidently belong to a wedge-like strip, 
which, inland, quickly ends, and to the southwest is represented only 
by a number of detached masses caught up and embedded in the 
granitoid gneiss exposed on the southeastern shores of Rankin and 
Miller lakes. 

The western shore of the Northwest bay of Rabbit lake is com- 
posed of the prevailing breccia-conglomerate, but generally so massive 
that no distinct stratification can be made out, although usually the 
rock seems to strike with the trend of the shore and dip towards the 
lake. At one place it forms a cliff named Echo Bluff, over a hundred 
and fifty feet in height. A little over a mile and a half north of 
Rabbit point this slaty rock is replaced by a greenish-grey dipbase 
which occupies the shore as far as the first narrows, nearly two miles 
farther to the northwest. Towards each side of the mass the texture 
of the diabase is rather fine-grained, but near the centre it is much 
coarser and granitoid in structure, and as a great deal of the feldspar 
assumes a fiesh-red tint the rock bears a marked macroscopical 
resemblance to a basic hornblendic granite. In general, however, the 
rock is medium-grained and diabasic in structure and composition. 
This basic eruptive extends across the lake to the northeast shore, 
where it forms a small patch, the strike of the neighbouring slaty 
rocks curving around its line of outcrop. A large patch of the green- 
ish-banded slates was noticed caught up in this mass of greenstone, 
still preserving its bedded structure, with a dip of N. 65® W.< 46®. 
North of Rabbit point, on the east shore of Northwest bay, the brec- 
cia-conglomerate merges gradually upward into a fine-grained green- 
ish-grey feldspathic sandstone, interlaminated witfc much finer- 
grained and darker coloured, banded greenish slates, the cleavage 
striking N. 4® E., with easterly dip< 80®. The dip of the bedding 
seems to be to the northeast at a comparatively low angle. This com- 
pact greenish grey fine-grained greywacke was examined under the 
microscope, and found to consist chiefly of irregular and subangular 
fragments of quartz, orthoclase and plagioclase embedded in a matrix 
comx>osed chiefly of chlorite and sericite, which give the prevailing 
greenish tint to the rock. The other minerals noticed were zircon, 
sphene, ilmenite accompanied by leucoxene, tourmaline and large 
grains of apatite and epidote. These minerals have evidently suffered 
but little abrasion through the action of water. 
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To the north of the flmall area of greenstone exposed on the north- 
east side of this bay the shore is occupied by greenish slates, banded 
by the alternation of dark-green and purplish layers which merge into 
one another. These slates have a strike of S. 42° E., and a dip to the 
northeast < 40°. The thin section shows the character and composi- 
tion of these bands very clearly. Some of the lighter ones exhibit an 
augen structure, the lenticules being composed of small angular frag- 
ments of quartz, with a lesser proportion of feldspar. Surrounding 
and curving around them are the darker-coloured bands which derive 
their colour from the relatively greater abundance of small opaque 
fragrmentfl of magnetite. The rock in general may be said to be com- 
posed of a fine-grained groundmass of feldspar, which is now greatly 
decomi)osed into sericite, occurring in the form of minute light-yel- 
low-gfreen scales, chlorite and granules of epidote. Irregular areas 
composed of aggregates of chlorite scales, together with small grains 
of magnetite, are scattered throughout the section. 

At the first narrows, about three miles and a half north of Babbit 
point, beautifully banded slates of a prevailing pale greenish-grey 
colour occur. The colour striping is produced by the occurrence of 
darker and almost black folia lines, which doubtless represent a 
relatively greater abundance, in these x)ortions of the rock, of grains 
and dust-like particles of magnetite; while the lighter-coloured 
bands, originally highly feldspathic, contain a considerable quantity 
of yellowish-green sericite in minute scales and flakes, developed at 
the exi)ense of the feldspar, together with a little chlorite derived 
from the alternation of the bisilicate material originally present in 
the rock. The outcrop is not far removed from the greenstone mass 
exx>08ed on the opx>osite or southwest shore, and seems to have under- 
grone considerable disturbance as well .as alteration at the time of the 
intrusion of the greenstone, the slate dipping to the northwest < 
30°. ^ 

Beyond this the lake narrows and for about three-quarters of a mile 
has the character of a stream, including a small rapid. A little above 
it widens out again into a small lake-like basin, the southwestern 
shores of which are composed of the massive greenstone. 

The portage into White-bear lake begins at the northwestern end 
of this small lake, which is usually considered as a part of Babbit 
lake, although not on the same level. The path is scarcely half a 
mile in length, and runs on the north side of the stream, which here 
trends nearly east and west 

White-bear lake was so called for a former chief of the Timagami 
band of Indians. As will be seen by a reference to the map it has 
a very irregular outline, and only a little over three miles of the south- 
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western part is traversed on the canoe-route to Timagami lake, the 
greatest portion of the lake lying to the northeast. The principal 
bays, making up the larger portion of the whole surface, have a trend 
a little east of north, thus coinciding with the strike of the clastic 
rocks exposed on the shores. 
These are connected by shorter intervening stretches, excavated 

almost at right angles to the strike of the rocks. The width of a 
quarter of a mile or a little over is remarkably uniform. The pre- 
vailing clastic rock in the southern and western part of the lake is 
the breccia-conglomerate. The rock is, as a rule, massive and jointed, 
and the cleavage, which is the only structure visible, has a strike of 
about north and south with a dip to the east < 60®, according in a 
general way with the line of outcrop of the greenstone. The green- 
stone, or diabase as it seems to be, occupies the whole of the western 
shore of the southern bay, as well as the large island near the eastern 
shore about the central part of the lake. It also forms the extremity 
of White-bear point and the high promontory on the south shore 
separating the eastern from the western portion of the lake. A 
small mass was likewise noticed on the northwest shore of the lake 
about a mile southeast of the inlet from Friday and Obashkong lakes. 

On the long portage between White-bear and Bogie lake the rock 
wherever exposed to the usual breccia-conglomerate shows a pre- 
X)onderance of granitic fragments enclosed in a dark greenish-grey 
chloritic matrix. In the northeastern part of the lake the lowest 
clastic rock overlying this breccia-conglomerate is a dark greenish- 
grey fine-grained greywack^, having in places a somewhat slaty 
cleavage corresponding with the bedding. The dip is in general about 
S. 75° E.< 26°. This passes gradually upward, through an inter- 
laminated lighter coloured feldspathic sandstone, into a yellowish- 
green or greenish-grey quartzose sandstone or grit, much coarser in 
texture and more massive in structure than the greywack^. 

A short portage intervenes between the shallow muddy bay forming 
the western extremity of White-bear lake, on the road to Timagami, 
and another shallow arm of Crooked lake or Kinabigo-sminise (Snake 
Island lake.) The lake has its greatest length from northwest to 
southwest of nearly two miles. The rock, wherever exposed, is the 
massive breccia-conglomerate, in many places containing numerous 
pebbles and fragments, chiefly of red granite, embedded in a dark- 
greyish compact feldspathic matrix. The strike of the most distinct 
structural planes, doubtless those caused by pressure, is S. 47® E. 
with a dip to the northeast < 65°. A portage of less than a quarter 
of a miles separates Crooked lake from Caribou lake, the trail pass- 
ing over a considerable rise composed of the breccia-conglomerate. 
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while another portage of nearly the same length intervenes between 
Caribou lake and the small bay which marks the northeastern extrem- 
ity of the northeast arm of Lake Timagami. Caribou lake, or Sagiban- 
wanapikunk is scarcely three-quarters of a mile long and the rock seen 
is the massive breccia-conglomerate, the same rock continuing over the 
X)ortage to Lake Timagami. This lake has two outlets, the ordinary 
and larger one flowing out of the west end into a small bay to the 
southeast of the one entered by the portage, while during times of 
high water another small stream flows out of the eastern end into 
Crooked lake. 

Three important tributaries or branches of the Matabitchouan river 
enter the northern part of White-bear lake. The main branch 
reaches the northwestern corner of the main body of the lake about 
half a mile north of White-bear point. This stream takes its rise in 
Mountain lake, while many imx>ortant tributaries enter from the 
west, draining the larger portion of the rocky granite plateau situated 
between it and the lakes draining towards Lake Timagami. Another 
stream flows into the small bay marking the northeastern extremity 
of White-bear lake, affording an outlet to a chain of waters which 
extends to within a distance of two miles southwest of the Montreal 
river. The third branch empties into the same bay about three- 
quarters of a mile to the southwest of the mouth of the last, draining 
several lakes, the largest of which is known as Waibikaiginaising or 
Reb lake. 

Ascending the main branch of the Matabitchouan a i>ortage of 
nearly half a mile separates Net lake from White-bear lake into 
which it flows, the trail being to the northeast of the connecting 
stream. The lake has a general trend of N. 36® W. and the distance 
from x)ortag;e to i)ortage in a straight line is nearly seven miles. The 
narrows from which the lake takes its name are situated a little over 
three miles from the White-bear portage. This contraction is a lit- 
tle over half a mile in length with an average width of about two 
hundred feet. South of the narrows a bay extends from this part to 
the northeast for about two miles, at the end affording an entrance to 
a stream that drains a series of lakes to the east and northeast. 

To the northwest of the narrows a bay extends to the southwest 
for about a mile and a half. A comparatively large sheet of water, 
known to the Lidians as Kanichee-kinikisink lake, lies to the north- 
west of this bay, into which it empties by two outlets, situated about 
a mile from one another. The northern portion of the lake, towards 
the inlet, is comparatively narrow, never, as a rule, exceeding a 
quarter of a mile in breadth, and frequently contracted to a quarter 
of this distance. The outlet from Thieving-bear lake discharges at a 



238 1 ^ NIPISSING AND TIMISKAMING REGION 

point a few chains from the northern extremity of the lake, while the 
stream, from Snare and Mannajifirainia lakes, enters this lake nearly 
a mile to the southwest of this point. 

The rock exposed in the southeastern end of Net lake is a massive 
compact dark greenish feldspathic sandstone, associated with small 
areas or masses of intrusive greenstone. This is succceeded to the 
northwest by a flesh-red granitite of somewhat coarse texture, com- 
posed of reddish feldspar, greyish translucent quartz, and a sparing 
quantity of greenish bisilicate material, which was originally biotite 
and is now almost completely altered to chlorite. This rock occupies 
the whole of the northeastern shore in the wide space to the south of 
the narrows. It also composes the southwestern shore and the islands 
with the exception of about half a mile in the vicinity of the narrows, 
where there are outcrops of a coarse dark greenish-grey greenstone. 
The shore-line characterized by the presence of these rocks is fairly 
bold, in somewhat marked contrast to those where slaty rocks prevaiL 
There are no outcrox>s of rocks in the narrows. To the northwest of 
the narrows, however, the shores, as well as the bay which runs to the 
southwest, show many outcrops of a light greenish-grey slaty rock, 
evidently originally a' compact greywacke, with an abundant develop- 
ment of sericite along the planes of cleavage. These slates or sericite- 
schists have a strike in accordance with the general trend of the bay, 
which is northeast and southwest. 

The southwestern shores of Kanichee-kinikisink are generally 
composed of a somewhat similar though more compact slaty grey- 
wacke, but the northeastern side and many of the islands exhibit 
greenstone, which seems to be a different portion of the same magma, 
which to the north and northeast has, for the most part, solidified as 
a biotite-granite or granitite. The shores of the northern portion of 
Net lake are composed of a series of rounded rocky points with inter- 
vening marshy or grassy bays, the rock everywhere exposed being 
a flesh-red granitite in which but little of the ferro-magnesian con- 
stituent can be seen. Occasional small patches of greenstone were 
also noticed that appeared to be closely related to the granitite. 

A short stream separates Net lake from Thieving-bear lake, with 
a small rapSl near the latter and a much larger one near the former. 
Thieving-bear lake, or Mako-gimodiwi, has a very irregular outline, 
being completely enclosed by comparatively low rounded hills of the 
flesh-red, granitite. It has three feeders from the north. The route 
from Thieving-bear lake northward to Mountain lake follows a 
succession of five small lakes or ponds, the largest of which is only a 
little over a quarter of a mile in length, united by small streams. 
The whole distance is about three miles by the stream and the general 
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direction nearly north. The valley is as a rule somewhat narrow and 
shallow, the hills on either side sometimes rising abruptly from the 
water. The rock throughout is the prevailing flesh-red granitite. 

Mountain lake has a general trend of a little north of east, and 
is about three miles in length in this direction. The western half of 
the lake, out of which the portage goes to Breeches lake, is a long 
narrow and shallow bay, and the rocks wherever visible are flesh-red 
granitite. The main body of the lake is nearly three-quarters of a 
mile wide, while the enclosing rocky shores are everywhere composed 
of the massive greenstone. The portage from Mountain lake, which 
here marks the height-of-land between the Matabichouan and Tima- 
gami waters, passes over the side of a hill, the highest point on the 
trail being 160 feet above Mountain lake. Breeches lake, or Kawagan- 
chigania, is small. It empties into a pond which in turn discharges 
into a bay of Annima-Nipissing lake. A portage of only three chains 
separates Breeches lake from the small pond, while another scarcely 
an eighth of a mile brings the traveller to the large and important 
sheet of water known as Annima-Nipissing lake. 

Ascending the stream flowing into the northwestern bay of Net 
lake, about four and a quarter miles from tue White-bear portage, the 
channel of the creek is utilized for a little over a quarter of a mile, 
when a very short carry is necessary to reach Ferguson lake. Dun- 
can lake, the next expansion encountered, is practically on the same 
level, being separated by about a quarter of a mile of stream with 
little currents The shores of both Duncan and Ferguson lakes slope 
gently and show no rock. The second portage going from the west 
end of Duncan lake at the stream from Petrout lake is about forty- 
five chains in length, and runs over hills which are composed chiefly 
of the flesh-red granitite. Within a short distance of the east end of 
tne portage this rock is succeeded by breccia-conglomerate of the 
usual character, which outcrops on the west short of Petrout lake a 
short distance north of this portage. On the opposite side of the lake 
a coarse greenish-grey quartzite-grit may be seen resting directly 
upon the dark greenish-gxey slaty rock. The junction is close to the 
edge of the water and is sharp, without any of the customary transi- 
tion from one rock to the other. Both rocks dip to the east at a 
comparatively low angle. The southern end of Petrout lake is a 
shallow muddy bay, and the portage into Lily lake is along the 
boulders in the stream. The rock on the west side of Lily lake is 
tne breccia-conglomerate, showing the usual fragments of red granite, 
while on the east side the slates, which are above, are themselves 
overlain by the quartzite-grit that rises into rather high hills a short 
distance east of the lake. 
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A portage of seven chains separates Peeshabo lake from Lily lake 
into which it empties. The rock on the northern and southwestern 
shores of the lake is the breccia-conglomerate presenting no unusual 
features. A mass of flesh-red granite .evidently co-extensive with the 
cne exposed on the southeastern portion of Net lake, comes out on the 
west shore of the lake, occupying a little over half a mile of shore- 
line and an off-lying island. On Bogie lake, to the south of Peeshabo 
lake, the prevailing rock is again breccia-conglomerate. A portage of 
three chains separates it from Peeshabo lake. A trail nearly a mile 
and a half long runs from the southwestern end of Bogie lake to a 
hunting camp on the north shore of White-bear lake, about half a 
mile northeast of the inlet from Net lake. The rocky ridges over 
which it runs are all composed of the gpreenish-grey breccia-conglom- 
erate. 

To the north of Petrout lake a portage thirteen chains in length 
leads into Granite lake, about a mile and a half in length, although 
it is only about three-quarters of a mile from the portage at the out- 
let to that at the mouth of the inlet on the east side, about half way 
up the lake. A short carry of a little over a quarter of a mile of 
creek intervenes before James lake is reached. Granite lake, as the 
name implies, is completely surrounded by granite, with the excep- 
tion of small masses of greenstone on the southern and southeastern 
shores. The shores of the southern part of James lake show ex- 
posures of greenstone, associated with patches and areas of a dark 
greenish-grey feldspathic sandstone through which it seems to be 
intrusive. The northern end of the lake is all composed of the 
flesh-red granitite. 

The portage from James lake to Waibaikaignaising lake starts 
from a point on the east shore of the former, about half a mile north 
of the outlet. It is nearly thirty-five chains in length, and comes out 
on the west side of a small basin, forming the southwestern extremity 
of Waibikaigrinaising lake. The outlet of this lake flows to the south 
from this basin-like expansion, ultimately reaching White-bear lake 
about three-quarters of a mile southeast of its northeastern extremity. 
Waibikaiginaising or Heb lake is a little over six miles in length, and 
has, in general, a trend of a little west of north. About half a mile 
from the northern end a boulder obstruction, doubtless of morainic 
origin, runs almost completely across the lake at right angles to its 
general direction, leaving only a very narrow channel near the westr 
em side. The western shore of the lake, wherever rock exposures 
were seen, is underlain by the breccia-conglomerate presenting the 
usual dark greenish-grey matrix with embedded fragments and peb- 
bles of eruptive material. The eastern shores of the southern half of 
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the lake show rather continuous exposures of the well banded green- 
ish, compact greywack^-slates, upon which is superimposed the coarse 
yellowish-green quartzite-grit, both rocks dipping to the eaat< 26®. 
Both shores of the northern part of the lake are comi)osed of the 
quartzite-grit as far as the inlet from Johnny lake. 

The portage into Johnny lake is nearly eighteen chains long and 
runs to the northeast of the creek connecting the two lakes. Here a 
mass of greenish-grey diabase intersects the quartzite, rising into 
somewhat high and precipitous clifFs. This belt of diabase is about 
half a mile in width and is evidently an extension eastward of the 
huge mass exposed on the shores of Annima-Nipissing and Moun- 
tain lakes. The shores and islands of the northern part of Johnny 
lake are composed of the massive and compact breccia and conglom- 
erate, much jointed and broken and filled with very numerous pebbles 
and fragments of various eruptive rocks. 

The stream from Cliff lake empties into Waibikaiginaising lake 
at a small indentation of its eastern side, a little over two miles from 
the south end. The portage is about thirty chains in length and runs 
a short distance north of the stream. The canoe-route utilizes only 
the northern part of Cliff lake, coming in at the northwest corner 
and going out at the end of the small bay running to the northeast. 
The lake itself is about a mile and a quarter in length and has a 
general trend a little west of north. The yellowish-green quartzite- 
grit rises into high hills on either side of the lake, especially towards 
the east, where high precipices mark the western faces of hills that 
rise to an elevation of from 400 feet to 500 feet above the lake. These 
hills present less abrupt though still steep slopes on their eastern side 
to the west of Friday lake. The strike of these greenish quartzites 
runs from N. 25° W. in the southern part of the lake to nearly north 
at the northern extremity, while the dip is to the east< 20° to 26°. 
The portage from Cliff lake to Sunmiit lake follows up a steep gully 
between high ridges of quartzite to the south and others of diabase to 
the north. The highest point on the trail is 190 feet above Cliff lake 
and is only six chains west of Summit lake, while the fall towards the 
latter is seventy feet. The lake itself is only a small pond about a 
quarter of a mile in length, the outlet flowing from the northeast 
comes into a beaver-meadow and thence eastwards to Friday lake. 
The northwest shore of Summit lake is composed of diabase, an ex- 
tension in this direction of the band crossing the foot of Johnny lake, 
while the rest of the shore-line shows outcroi>s of the greenish quart- 
adte. The next portage runs from the northeast end of Summit lake 
to a beaver marsh, along the eastern margin of which the path runs 
for some distance, when it turns eastward towards Friday lake. 
4330—16 
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Friday lake is completely enclosed by hills of coarse sea-green feld- 
spathic sandstone or quartzite-grit. The lake has a general direction 
of a little west of north and is four miles in length, with an average 
width of a quarter of a mile. A trail a little over half a mile in 
length runs from a small bay on the east side of the lake, about a 
mile from the north end, to a small expanse of water that we called 
Wilson lake and which has the distinction of being the highest lake 
of which we have a record throughout the entire area of the present 
map-sheet, being about 1177 feet above the sea. 

To the northwest of Friday lake a short portage runs to Prud- 
homme lake, the southern part of which is extremely shallow and is 
enclosed by the greenish quartzite, but the narrows beyond show out- 
crops of diabase which appear to belong to a belt over an eighth of a 
mile in width, forming a continuation in this direction of the mass 
exposed to the northwest of Summit lake. Northwestward it runs 
towards the large mass which characterizes the district on either side 
of the Montreal river in the vicinity of Horner chute, with which it 
seems to be continuous. The southwestern shores of the northern 
part of Prudhomme lake show outcrops of the greenish quartzite 
striking N. 25° W. and dipping S. 65° W. < 36% while on the oppo- 
site side the underlying slates dip S. 70° W. < 35°. 

Between Friday arid White-bear lakes the distance in a straight 
line is about six miles and a half, and the valley occupied by the 
connecting stream and lakes shows a gradual bending around from a 
little east of south to southwest. The river shows alternating deep 
stretches, some of them through extensive beaver-meadows, connected 
by narrow rocky or boundary spaces which require to be portaged. 
Five portages at least have to be made before reaching the small lake 
crossed by Nivens meridian line, to avoid these rough pieces of 
stream. The stream is utilized for about three-quarters of a mile be- 
low this small lake where a -poTt&ge over half a mile in length is 
made to avoid the rough and obstructed river. A trail a little over 
half a mile long runs from the foot of this portage to Bear lake 
to the east of this point. Below this portage the stream meanders 
with a comparatively deep though crooked channel for a distance of 
nearly a mile, when a short portage is made on the northeast side of 
the stream into Obashkong lake. This lake is about two miles in 
length. 

Bear lake, which flows into the Matabitchouan river below Kabbit 
chute, has a general trend of nearly north-and-south, and is a little 
over six miles in length. It rarely measures a quarter of a mile in 
width. The shores are everywhere composed of greenish quartzite 
with some associated intrusive greenstone at the southern end. There 
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are two outlets, both of which, however, unite in a small lake to the 
south. The stream is rarely travelled and the country on either side 
is exceedingly rough and uneven. Three small lake-like expansions 
intervene between Bear lake and the Matabitchouan, united by 
rough, rocky and usually rapid channels. The slate which underlies 
the quartzite is not met with until the immediate vicinity of the Ma- 
tabitchouan river is reached. 

Macdokald creek. 

The rocks seen along this stream are particularly interesting and 
throw considerable light on the structural relations existing between 
the Laurentian and Huronian. The stream has never been much 
used as a canoe-route, and therefore need not be described at length. 
It consists of a series of lakes united by shallow rocky or bouldery 
channels, which necessitate frequent portages. From the outlet, at 
the .northeast corner of the Fourth Bass lake on the Matabitchouan 
river, to Moxam lake it occupies a gently curving valley with, a 
general southerly direction, but the extension of this depression 
southward meets rising land which forms a watershed in this direc- 
tion. The upper portion of the stream from Moxam to Ross lake 
occupies a valley trending almost northwest. Ross lake, marking the 
headwaters, is only a couple of feet lower than Kabbit lake, a de- 
cided hollow connecting the two lakes, and during times of freshet a 
certain amount of the water of Rabbit lake escapes into Ross lake. 
The first three expansions at the head of this stream, viz : Ross, Bur- 
wash and Moxam lakes, differ little in level, and the short stream 
connecting them exhibits very little current. From Moxam lake, 
however, down to the mouth, the fall is seventy feet, most of which 
occurs between Cooper lake and the Matabitchouan, this distance of 
a little over half a mile showing a fall of fifty feet. 

The shores of Ross lake are composed of a coarse red granitoid- 
gneiss, evidently by its composition a granitite. Some portions are 
more basic in composition and darker in colour where the biotite has 
segregated during its ^nsolidation, and these patches or areas show 
a very distinct foliation. In some outcrops the rock is porphyritic 
and the phenocrysts of flesh-red feldspar are developed in a finer- 
grained feldspathic groundmass showing streaks of yellowish-green 
epidote. At one point on the west shore a mass of fine-grained green- 
stone was seen associated with the granite in such a way that both 
had apparently solidified from the same magma, differing only in 
their rate of cooling. The gneissic rock is certainly newer than the 
greenstone, irregular dike-like masses of the former penetrating and 
ramifying through the latter. 
4330— lei 
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The point on the southeastOTn shore of this lake towarda the outlet 
is occupied by the prevailing breccia-conglomerate holding pebbke 
chiefly of rcddieh and reddish-grey granite. These inclusions raiy 
greatly in aize, aonie being as much as three feet aeroes. Occasional 
fragments are quite angular in outline, some are subangular, while 
the majority have been more or lees perfectly rounded. The contact 
between this comparatively small area of clastic rock and the gron- 
itite-gneisa in which it is doubtless embedded was not seen, although 
only a short distance intervened between the exposures of the two 
Fio. 4. rocks. The greater portion of 

the small island in the southern 
part of the lake is composed of 
ooarse reddish granitite-gneisa. 
The island runs in a northeast dir- 
ection and is about three chains in 
length. Its northeastern point is 
composed of the breccia-conglom- 
erate, full of small pebbles as well 
It angular fragments, chiefly of 
red and grey granite. The con- 
tact between the two rocks is sharp 
and jagged and re-entering angles filled with the material of one rock 
penetrate the substance of the other. 

The rock near the northwest end of Burwash lake ia, as a rule, well 
foliated and of a deep flesh-red colour, the strike being N. 19° £. and 
the dip northwest at a hi^ angle. Some of the gneiss is very massive 
and granitoid, ia places porphyritic, the phenocrysls of feldspar 
being very sharply outlined in a dark -greenish chloritic matrix- This 
rock seems to be the prevailing flesh-red granitite-gneiss, the biotite 
originally present being decomposed to chlorite. Similar rock is pre- 
sent on the northwest shore of Moxam lake, striking K. SO' E. and 
dipping southeasterly < 60°. 

On the southeast side of lloxam lake, in the southern part, and also 
in the bay running to the southeast, the gneiss is not only very di>> 
tioctly foliated, but well laminated. It is the usual interlamination 
of the reddish and greyish granitite, presenting the common alterna- 
tion of lighter and darker coloured bands. The strike is K. 4S' £., 
and the dip southeast < 53=. 

The gneissic rocks in the vicinity of the narrows in the northeastCTa 
part of the lake show a gradual curving around in strike froon X. 4" 
W. ai the southern end to X. 40° E, a little to the north of this coa- 
trmction. while the angle of inclination varies from 4fi° to 60°. At ow 
point on the northwest shore, nearly three-quarters of a mile from the 
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outlet, the granitite-gneiss is of a deep flesh-red colour weathering on 
exposure to a brick-red. It is massive, distinctly foliated, but much 
affected by jointing, so that it is exceedingly difficult to obtain a 
hand sx>ecimen. Small patches of a dark-green chloritic slate are em- 
bedded in this rock, running for the most part with the foliation. 
The slate is evidently much altered and full of shearing planes, which 
are abundantly coated with the usual greenish products of alteration. 
This clastic rock contains small lenticular granitite dikes, besides 
some ill-deflned areas of a similar rock somewhat coarser in texture, 
that doubtless represent squeezed and stretched x>ebbles and frag- 
ments. The hand specimen from which the thin section examined 
was taken shows a dark-green slaty rock penetrated by tongues or 
dikes of a dark-red felsite. Under the microscope the dark-green 
portion is seen to be a typical clastic rock with-subangular and round- 
ed fragments of orthoclase, plagioclase and quartz embedded in a 
finer-grained groundmass composed chiefly of epidote and chlorite, 
which have doubtless resulted from the mutual reaction of the feld- 
spar and bisilicates originally present. Sphene in irregular grains, 
and some pyrite, were noted scattered through the section. The little 
tongues or dikes of felsite are seen to be composed of orthoclase and 
quartz chiefly, together with some plagioclase. The minerals are much 
bent, cracked and broken, and have been recemented by chlorite and 
epidote. The whole rock has been profoundly sheared and has evi- 
dently been derived from a fine-grained greywack6 formed from the 
degradation of a granite, this rock being subsequently penetrated by 
the fine-grained felsite dikes. These dikes are all intensely shattered, 
and the feldspar affords beautiful examples of twinning striations 
resulting from pressure. The cracks are filled with sericite, chlorite 
and epidote. 

On the shore southeast of tUe island in the northern part of Moxam 
lake the glieiss is very evenly foliated by the alternating sequence of 
massive red feldspathic layers, which in themselves show marked 
parallelism, and dark-gpreen chloritic bands, the whole dipping 8. 47® 
E. < 75°. A few chains to the northeast the ordinary greyish grani- 
tite-gneiss with very even foliation dips S. < 40° E. 40°. At a point 
on the east side of the lake a little over an eighth of a mile from the 
outlet there is a dark-green distinctly bedded rock (greywack6) asso- 
ciated and interfoliated with bands and irregular patches of the 
massive reddish granitite-gneiss intrusive through it. The rock 
resembles very closely a highly altered feldspathic sandstone, when 
broken phenocrysts of feldspar were noticed embedded in the greyish 
groundmass. The strike of the foliation is N. 13° W. and dip N. 
77° E. 70°. 
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On the opposite side of the lake also the dark-red massive gTSLuitB- 
gneiss contains a good deal of the highly altered greenish-grey slaty 
rock. At the lower end of the portage going north from Mozam 
lake the usual reddish granitite-gneiss occurs, striking N. 30° W., and 
dipping east < 50**. Apparently caught up in the mass of this gneiss 
are some patches of dark-grey slaty rock, very much hardened and 
altered and beautifully banded by the occurrence of layers rich in yel- 
lowish-green epidote. To the north of this, almost in the bed of the 
stream, are outcrops of similar gneiss containing many dark-greenLsh 
bands composed chiefly of chlorite and epidote. They doubtless repre- 
sent portions of highly altered clastic material and associated with 
these are some larger irregular patches of undoubted feldspathic sand- 
stone. These smaller interfoliated bands have evidently undergone 
extensive recrystallization, thus masking their original structure, but 
this stratified appearance is in marked contrast to the intrusive aspect 
of the granitite-gneiss. The foliation, produced essentially by pres- 
sure, has a strike of N. 2° W., and a dip easterly < 65°. A little 
north of the mouth of this creek outcrops of the massive red granite- 
gneiss contain squeezed fragments of clastic material often of ver^- 
irregular outline, the strike of the whole exposure being N. 21° E. 

On the east side of the small lake below Moxam lake a rock com- 
posed of alternating folia of red and dark-green material was seen 
striking N. 2° W., and dipping to the east at a high angle. A similar 
rock outcrops at the southern end of Glasford lake, the strike being 
N. 9° W., and the dip towards the east < 60°. The hand specimen 
examined showed a foliated rock consisting of a fine-grained chloritic 
groundmass of a dark-green colour, through which runs irregular wavy 
tongues of a bright red, fine-grained felsitic-looking rock. In its 
microscopic character it bears a marked resemblance to the rock 
occurring on the west shore of Moxam lake, but in the case of the 
chlorite which is abundantly developed throughout it, its origin is 
plainly seen to be from hornblende (cores of this mineral occurring 
surrounded by the chlorite.) The feldspar is very turbid and is stained 
throughout by oxides of iron; a bright yellow, strongly pleochroic 
epidote is very abundant in the section. 

The southern part of Glasford lake is occupied by the massive red 
gneissic granite which seems to be composed chiefly of flesh-red feld- 
spar and greenish chlorite or hornblende, or perhaps both. The strike 
curves around from north to northeast with an easterly to south- 
easterly dip 45° to < 60°. This is followed by a compact greyish 
slaty rock with granite inclusions, some of which are pebble-like in 
outline and appearance, while others evidently represent approximately 
parallel small lenticular intrusive dikes of the neighbouring granitic 
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rock. This characterizes the shore for nearly a quarter of a mile, and 
may represent a tongue or extension of the main mass of similar 
Huronian strata to the southwest. 

To the northward it may be continuous with an outcrop of breccia- 
conglomerate that occurs on the west shore of Cooi)er lake, near its 
southern end. The northern part of Glasford lake is occupied by 
massive red granitite-gneiss, with which is associated some greenstone, 
such areas seemingly representing the primary or first formed secre- 
tions from the same magma, the cooling of which produced the asso- 
ciated granitite-gneiss. From this to the second little expansion below 
Glasford lake gpaeiss is the prevailing rock, the strike being N. 19° E. 
At one point in the narrows this gneiss contains bands and small 
irregular inclusions of a dark-green hornblendic rock. The inlet into 
Cooper or McDonald lake is occupied by a massive red and reddish- 
green, often porphyritic, granitite-gneiss, striking N. 3** E. and N. 11° 
E., and dipping to the east at high angles. 

The shores of Cooper lake are occupied chiefly by a flesh-red grani- 
tite-gneiss, in some cases porphyritic, weathering greyish, especi- 
ally when burnt over. The foliation, which is not very apparent in 
places, is sometimes brought out more strongly by the more or less 
parallel alignment of certain ill-defined patches of more basic material. 
The rock is comjKJsed essentially of flesh-red feldspar, chiefly ortho- 
clase, and more or less greyish quartz, this latter material being often 
present in vein-like streaks and patches, evidently pegmatitic both in 
origin and structure. The little ferro-magnesian material present 
is apparently biotite, which has undergone somewhat advanced chlori- 
tization. This is associated with a massive medium-textured green- 
stone, the irruptions of the two rocks evidently being very closely syn- 
chronous. The prevailing strike of the foliation, wherever apparent, 
is from northeast to southwest. On the west shore of the lake, south 
of the narrow*;, a patch of the dark green ish-p:rey breccia-conglomerate 
comes in, apparently forminjr a huge mass caught up during the in- 
trusion of the granite. It contains the usual x)ebble-like and other 
form? of granitic material, while the matrix in which these are con- 
tained has the customary dark greenish-grey colour. This rock occu- 
pies the shore for about an eighth of a mile. The contact between this 
clastic and the red prranitite-gneiss to the north is irregular and ill- 
defined, irregular dike-like forms and patches of the latter penetrating 
the mass of the slate. The boflding of the slaty rock abuts on the dim 
foliation of the gneiss, the slate striking X.N.W., while the direction 
of the foliation of the granitit-f^-gneiss is southwest. 

Tnis patch of .slate is interrupted to the south by a red, very feld- 
spathic, granite, which continues along the shore for about six chains, 
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when it in turn gives place to the daric-greenisb slaty rock, similar to 
the mass already described, vhich occupies this side of the lake to its 
soutberu extremity, where the low ground conceals the rock beneath. 
These masses may either represent detached portions of the clastic 
Huronian strata caught up and floated off during the intrusion of the 
association granitlte, of whose irruptire character there cannot b« a 
doubt; or, on the other hand, they may belong to a band or tongue 
co-«xtensiTe with the main mass of similar elastics to the southeast, 
but whose continuity at the surface is broken or concealed by the 
dense forest growth. The island in the narrows of this lake, as well 
as the west end of the comparatively large island to the north, is con- 
posed of a greenish-grey greenstone or diabase. At the outlet of 
Cooper lake the foliation of the prevailing gramtite-gneiss is mailed 
by the parallel disposition of plates and aggregated patches of chlori- 
tized biotite. It is sometimes rather obscure, and the rock is very 
B and granitic in character. The strike ia N. 3° E. Embedded 
in this gjieiss and crossing its foliation is a 
rudely rectangular mass of a greyish slaty 
greywack^. The mass is about two feet wide 
by about fifteen feet in length, the direction 
of its longer diameter being about northeast, 
while the foliation of the gneiss is only a few 
degrees east of north. 

The rough ana bouldery stream which separ- 
ates Cooper lake from the Matabltchouan 
river shows outcrops of the massive reddish 
' gneiss, the strike apparently being about IS. IS" 

E. At a narrow gorge, through which the stream runs, a patch of 
greenish chloritic and epidotic schist was noticed embedded in the 
intrusive gneiss. The hand specimen showed a dark-green, rusty- 
weathering, compact, foliated chloritic rook, with numerous minute 
particlu of pyrite scattered through it. The microscope shows it to be 
a typical epidotic and chloritic schist in which all traces of the ori- 
ginal structure have been destroyed, it bears a close resemblance to 
those described by Dr. F, D. Adams, from the Eastern townships,* 
and consists of a schistose aggregate of feldspar, quarts, pale-green 
chlorite, epidote and pyrite. The epidote is in granules of varying 
dimensions, and also in crystals, which present sharply defined rhombic 
sections. It is strongly pleochroic. The chlorite forms pale-green 
folia, running through the fine-grained mosaic of quartz and feldspar 
forming the groundmass of the rock. Many of these schlata have been 
proved in other regions to have resulted from tbe shearing of a basic 
•Report ot progrwa Geo. Sury. Can.. 1880-2. 
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eruptive, and it is quite possible that this rock has had just such an 
origin, but, on the other haiid, taken in conjunction with the other 
occurrences of very similar, though i>erhap8 less altered patches of 
stratified material just described as having been caught up in the 
gneiss, it probably represents a completely recrystallized basic grey- 
wack^slate. 

Between this point and the Matabitchouan there is only another 
rock exposure consisting of the breccia-conglomerate, situated on the 
west side of the small bay into which Macdonald creek discharges, 
and about thirty chains to the southeast of the main channel of the 
river. The junction, therefore, between the granitite-gneiss, here 
constituting the Laurentian, and the slaty breccias of the Huronian 
may be put down with tolerable accuracy as running across the south- 
eastern end of this small bay. 

Ottertail creek. 

Ottertail creek (Nikig-wai-no-wai-sipi) rises in a number of small 
streams, draining the extensive swamps that occupy the greater por- 
tion of the northwestern comer of the township of Hammell, as well 
as nearly the whole of the timber limit 21 E. situated to the north 
of this township. The main branch of the creek may, however, be 
stated to take its rise in a small swampy lake, situated in the fifth 
concession of the township of Hammell on the line between lots 8 and 
9. The distance from its mouth, nearly four miles north of the Opi- 
mika narrows on Lake Timiskaming, to this small lake, is ' about 
twenty miles in a straight line bearing; S. 50° W., but following the 
bends of the stream this distance is increased to a little over thirty 
miles. The most important branch, however, forming as it does a 
portion of the route occasionally used by travellers to reach the in- 
terior, takes its rise in a small beaver-pond a short distance north of 
the northern boundary of timber limit 12 E. This pond is separated 
by a portage of only a quarter of a mile from another small expan- 
sion known as Bush lake, that flows into the Martin river about 
three-quarters of a mile southwest of the inlet from Mackenzie lake. 
The distance from this small beaver-pond to the mouth, following the 
course of the stream, is twenty-two miles and a half, but in a direct 
line, bearing S. 71® W., it is only a little over sixteen miles. 

The first portage on the route inland by way of this stream starts 
from Grenier's clearing, a short distance north of the mouth of the 
stream, and is a little over a mile in length. It runs from the valley 
over the high hills that border Lake Timiskaming. The upper portion 
of these hills shows the usual hunmiocky outline which elsewhere 
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occurs with extended exposures of the reddish gneiss. This rock is 
massive and granitoid in appearance, but distinctly foliated, the strike 
being to the northeast while the dip is to the northwest < 65®. The 
highest point on this portage is 365 feet above low water on Lake 
Timiskaming, while the creek reached by the west end of the portage 
is 180 feet above the same datum. The descent, therefore, towards 
the creek, though less (285) than that towards the lake, is very abrupt 
and steep. Four more portages intervene before the lake at the forks 
is reached, these showing a combined fall of nearly eighty-four feet. 
The portages are all on the northeast bank of the river and are short, 
the longest being a little over half a mile. These are to overcome low 
rapids caused chiefly by bouldery obstructions. Between tht«e rapids 
the creek is comparatively deep and about twenty yards in width, 
flowing with a gentle current between banks composed of coarse, yel- 
lowish sand. The rock, wherever exi)Osed, is the common granitite- 
gneiss, very massive and granitoid in structure, but with distinct 
foliation, striking N 30® E., and dipping to the northwest <65*'. 

The main forks, where the north branch joins the main stream, is 
about four miles from the mouth, the creek throughout this distance 
having a general course of N. 76® W. The lake at this fork represents 
in reality the last stretch of the north branch before it enters the main 
stream. The name Wabamik, by which it is known to the Indians, 
refers to the legend that a huge white beaver formerly lived on its 
shores. The immediate banks of the lake are for the most part low 
and marshy, but two exposures of rock which were noticed resembled 
the massive reddish granitite-gneiss striking N. 35® E., and dipping 
to the southeast < 70®. A few hills rise to the south of the forks, but 
at a considerable distance away from the creek, while the valley of 
the creek immediately above is wide and level. To the southwest of 
the lake a rather prominent hill rises in close proximity to the shore, 
while to the northeast the numerous rounded rocky ridges of the 
usual flesh-red granitite-gneiss rise from 200 to 250 feet above White- 
beaver lake. 

Between the forks and the intersection of the Lake Timiskaming 
colonization road the distance by the stream is about eleven and a 
half miles. In this distance there are nine portages, to overcome as 
many rapids and chutes. Seven of these are low rapids where the 
stream is obstructed by boulders, while two are chutes, the channels 
being comparatively narrow and cut for the most part along the strike 
of the foliation of the gneissic rock. The intervening stretches of 
quiet water, between these interruptions to navigation, average 
nearly a chain in length, the water being tolerably deep, and 
the banks on either side fringed with a dense growth of alder and 
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willow. The stream in many places pursues a rather tortuous course 
through the narrow sandy flat, although some of the more prominent 
bends reach the sclid rock on either side of the Talley. 

At the first rapid above the forks the stream falls about^ten feet 
through a gorge excaTSted in flesh-red granite-gneiss, well foliated 
and laminated and striking N. ZS° £., while the dip is to the south* 
east < 45^. The gorge or canon runs for the most part with the 
foliation, but at one place it breaks across the strike of the gneissic- 
rocks. At the lower end of the third portage the gneiss is the dark- 
grey, almost black, variety, which is at once homblendic and mica- 
ceous, and to which the name quartz-mica-biotite has been applied. 
It is a glistening evenly foliated gneiss stained in places with iron 
oxide. The strike at this place is about northeast, thus corresponding 
with the general trend of the stream. Under the microscox>e the rock 
is seen to be composed of plagrioclase, orthoclase, quartz, hornblende 
and biotite with sphene, apatite, zircon, pyrite and limonite as ac- 
cessory minerals. 

At the sixth portage (made to overcome a rapid which also flows 
through a rocky gorge cut out along the strike), the rock is dark- 
grey and micaceous, well laminated as well as foliated and striking 
N. 22** E. with a dip to the southeast < 45°. At the seventh portage 
the rock is the fine-grained reddish granitoid variety, doubtless a 
granitite-gneiss. Between the bridge on the Lake Timiskaming 
colonization road and the forks with the main branch above there are 
three obstructions in the stream. Two of these are caused by Iwuldors, 
but the third, which is intermediate between the other two, shows a 
descent of nearly thirty feet with a portage on the south side. The 
rock at this place is massive and much jointed, and represents the 
prevailing red-granitite-gneiss. At the third rapid above the bridge 
the rock present is massive, rather fine-grained, reddish in colour and 
distinctly gneissic in structure. The thin section under the microscope 
shows it to be a granitite-gneiss, composed of orthoclase, plagio- 
clase, microcline, quartz, biotite and primary epidote, the orthoclase 
being by far the most abundant constituent. The accessory minerals 
noted were apatite, zircon and sphene. 

A short distance above the rapid the surface of the country flattens 
out, while the creek itself, for a distance of over two miles, pur.<»ucs a 
tortuous course through an extensive beaver-meadow, and numerous 
beaver-dams obstruct navigation. It is expedient to make one long 
portage avoiding this portion of the creek and coming out at the 
southeast end of Ruth lake. Ruth lake, and the beaver pond beyond, 
marking the head of the Ottertail in this direction, are practically on 
the same level, and the portage connecting them runs on the south- 



252 I NIPISSING AND TIMISKAiaNO RBGION 

west side of the creek. On this portage some birches, over nine 
inches in diameter, which had been felled by beaver, were noticed. 
The strike of the rock in Kuth lake is about southwest. It shows the 
usual alternating reddish and greyish bands which, in themselves 
foliated^ give by their even and parallel disposition not only a 
very marked foliation, but a distinct lamination to the whole mass. 
Under the microscope a specimen obtained from the northeast shore 
shows the rock to be of the variety here designated granitite-gneiss. 
It is composed of orthoclase, microcline, plagioclase, quartz-biotite and 
primary epidote with apatite, zircon, sphene and a little iron ore as 
accessory minerals. 

From Kuth lake a portage a little over a mile and a half in length 
runs to Fanny lake, at the headwaters of one of the tributaries of the 
Martin river. The southwestern end of the iwrtage passes over a 
somewhat low, though in places rocky tract, grown up with small trees. 
There is little soil, and the rock, when exposed, was seen to represent 
red and grey banded granitite-gneiss. The last half-mile near the 
northeast end of the portage approaching Fanny lake is over lower 
land, very marshy in places. 

The x)ortage from the beaver-pond to Bush lake is about a quarter 
of a mile in length and the barometer showed the latter to be ten feet 
lower than the beaver-pond. The shores of Bush lake are compara- 
tively high and for the most part rocky. A hill rises close to the south- 
west shore of the lake to a height of about 150 feet. The rock which 
is frequently seen is a granitite-gneiss, well foliated, but somewhat 
massive and granitoid in structure. The strike is N. 45 ** £. and the 
dip southeast < 50°. The portage from Bush lake to the Martin 
river, into which it empties, shows a fall of about forty feet. The 
trail starts from the northeast side of the creek, but crosses over to the 
southwest side. It shows evidence of having been but slightly used. 
Indeed the whole route inland by way of Ottertail creek is but little 
known and therefore rarely used, and as the beavers have been nearly 
all exterminated in the vicinity of its banks it has been but little 
frequented of late years for hunting purposes. Occasional beavers, 
however, still reside along the course of the creek, as abundant work 
done quite recently showed. 

Bay lake to Lake Timaoami, by way of ANxiMA-NiPissiNa, 

Carrying, and Red SguraREL lakes. 

This route commences at a small marshy bay on the southwest side 
of Bay lake, about one and three-quarter miles southeast of Bay Lake 
post. The narrow and crooked, though navigable channel of the small 
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inlet that enters the lake at this point is followed a short distance to 
the foot of the portage. The portage is in reality a winter road, built 
in 1881 by Father Paradis to take in supplies from Bay lake to Tima- 
gami, and is a little over one mile and a quarter in length of almost 
continuous climbing, reaching Annima-Nipissing lake at the extreme 
northeastern comer. The trail follows up a valley, which, as the sum- 
mit is approached, becomes very narrow, the hills of quartzite-grit on 
either side approaching each other very closely, while a talus of angu- 
lar blocks detached from the heights above still further obstructs the 
narrow pass. At the summit a sort of cut de sac occurs, the steep 
slope facing towards Bay lake, but once this sharp incline of fifteen 
feet is surmounted there is a gradual descent of about ten feet to 
Annima-Nipissing lake. This lake is about one hundred and eighty 
feet above Bay lake or 1073 feet above the sea, while the highest point 
on the i)ortage, only a short distance from Annima-Nipissing lake, is 
only ten feet higher. 

Annima-Nipissing or Aminipissing lake, (the name- meaning the 
head of the Nipiasing waters), runs in a general direction of S. 30° W. 
for nearly ten miles. It is separated from McLean lake, to the south- 
west, by a small narrows, containing a rapid, and which, although 
showing a decrease in level of about two feet, is sometimes described 
as forming i>art of the larger expanse. This important sheet of water 
is divided into three pOTtioms, separated by two narrows. The most 
northerly of these stretches has a length of four miles and three- 
quarters and varies from a quarter of a mile to a mile in width. 
The central portion is much smaller and presents a much more irre- 
gular outline. One of the bays running to the southeast affords an 
entrance to an inlet from Breeches lake, on the road to Mountain lake, 
at the headwaters of the main branch of the Matabitchouan river. A 
somewhat longer arm running a little west of south approaches very 
close to the waters of Mannajigaina lake, while still another exten- 
sion, running; to the northwest, receives the small creek from Pick- 
erel lake, from which it is separated by a portage only a few chains 
in length. 

The southern part is about three miles and a half in length and is 
over half a mile wide. It likewise has an irregular shape, a large bay 
running to the northwest for nearly two miles from the northern end 
of the stretch. About a mile and a half from the outlet into McLean 
lake a small stream enters, forming the outlet of Whitewater and Dia- 
base lakes. Several soundings were taken in places reported to be 
exceedingly deep. One of these places, situated about the middle of 
the lake, opi)osite Crow rock and a little over a mile from its northern 
end, showed a depth of ninety-three feet, while another sounding, 
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taken about the middle of the large open space in the central part of 
the lake, gave 100 feet. The water has the clear and limpid char- 
acter and light sea-green tint of Timagami, although in point of 
clearness and purity both these lakes are excelled by Whitewater lake, 
lying to the west of the southern part of Annima-Nipissing lake. 

The coarse quartzite-grit or arkose occurring on Bay lake extends 
to the tract passed over by tne portage entering the north end of 
Annima-Nipissing lake. It also extends down the eastern shore of 
this lake for nearly three-quarters of a mile, when it gives place to a 
coarse gabbro that occupies the shore for over a mile farther south. 
The rock, as here exposed, is rather coarse in texture, and is charac- 
terized by the presence of reddish feldspar, in this respect resembling 
certain portions of similar irruptive masses to the northwest of Bay 
lake, as well as at Quinn point on the east shore of Lake Timiska- 
ming. Near the line of junction with the gabbro the quartzite has 
been considerably altered by its intrusion, the alteration consisting 
chiefly in a hardening due to the secondary enlargement of the 
original quartz grains and the deposition of interstitial silica. On 
the west side of the lake this arkose forms a perpendicular cliff about 
a hundred feet in height, known as Crow Rock, and, continuing down 
along this shore occupies the greater part of the southern shore of the 
bay running to the southwest. The large island, as well as the much 
smaller one to the northeast, is composed of massive greenstone or 
gabbro, but the island lying close to the shore to the southwest of 
these is formed of the slaty greywacke, underlying the arkose. On the 
point to the southwest of the large island a considerable inlier of 
banded slate appears to have been caught up in the mass of the green- 
stone during its irruption, and the bedding of the slate, well marked 
by the alternating colour-bands, shows an inclination N. 50® W. < 
15^ 

The relative distribution of the greenstone and slaty greywacke, 
the latter being the prevailing clastic rock, is shown on the map. The 
diabase gabbro forms a series of high hills which are in marked 
contrast to the flat topography characteristic of the areas underlain by 
the slates. On the west side of the lake this greenstone sometimes 
forms the shore-line, while elsewhere it is replaced by a strip of 
the slaty greywacke only a few chains in width. The clastic rocks in 
this portion of the lake have a prevailing dip to northeast or north- 
northeast at a low angle, usually less than 10®. The southern and 
southeastern shores of the central portion of the lake show somewhat 
extended exposures of greenstone, both gabbro and diabase being 
present in the same mass. To the south these rocks seem to merge 
gradually (through a massive greyish or pale-pinkish gneissic granite 
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well exiK>sed on Mannajigaina lake), into the mass of flesh-red grani- 
tite and granitite-gneiss that prevails over such a larg^ area to the 
south and southwest. The field relations of these several rock-types 
seem to furnish considerable proof that all three have originateil from 
the same magma, differing only in their rate and manner of cooling. 
The irregular point of land on the northwest side of the lake, be- 
tween its northern and central portions, as well as the extreme point 
on the east side of the narrows, is composed of rather flat-lying slaty 
strata. On the west side of the southern stretch of Annima-Nipissing 
lake is a range of hills composed of irruptive material, chiefly a 
rather coarse-grained granite. 

Closely associated with the last-named rock is that to which the 
name breccia-conglomerate has been applied in this report. The 
matrix is, in general, a dark greyish-greeu chloritic and epidotic grey- 
wacke, enclosing numerous fragments of various irruptive rocks, those 
of flesh-red granite being the most abundant. These are often quite 
angular in outline, occasionally showing re-entering angles, although^ 
usually they possess a more or less i)erfect rounded outline. These 
larger fragments include pieces of flesh-red feldspar and greyish quartz 
or quartzite, red and reddish-grey granite, fine and medium-textured 
diabases and sometimes diorites of several species. Occasionally frag- 
ments of a greenish slate, apparently identical with some classified as 
Huronian, were also noticed. This coarse material is occasionally so 
abundant that little of the finer matrix is represented, while, else- 
where, only an occasional i)d3ble or fragment was noticed, the rock 
passing upward into a distinctly banded slate, which is usually en- 
tirely free from such inclusions. 

The greater portion of these hills is composed of a very pale flesh- 
coloured granite, which is associated with and apparently merges into 
a greenstone or diabase. One point shows a prevalence of the granite 
with bands and patches of the greenstone scattered through it, while 
other outcrops, not very remote, exhibit a preponderance of. the green- 
stone, with irregular dike-like forms of granite penetrating it in all 
directions. Both granite and greenstone invade the breccia, while 
fragments of the latter are caught up in both of these intrusives. The 
contact between what is evidently a pyroclastic rock and the igneous 
intrusives is a curious wavy line, which in places can be laid down 
with exactitude, while a short distance away there is apparently a 
commingling of the two rocks through fusion, that causes a seeming 
transition from one to the other. The history of the formation of 
these several rocks would seem to indicate that the granite and 
greenstone represent differentiated irruptives forming the original 
deep-seated x)ortions of an old centre of volcanic activity, which sub- 
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sequent erosion and denudation have exposed at the present sur- 
fac.\ The breccia-conglomerate, on the other hand, doubtless con- 
stitutes the lower pdrtion of the associated volcanic breccia, formed 
by the accumulation and consolidation of x>ortio^M ^^ "tbe various 
strata rent asunder during the progress of the eruption, this resulting 
pyroclastic material being spread out upon the bottom of a shallow 
ocean, where it has become rolled, sorted, and x)ossibly mixed with 
ordinary aqueous sediments. The overlying slates show very little 
sign of aqueous abrasion, while in their composition and appearance 
under the microscope they closely resemble fine-grained tuffs, repre- 
presenting the consolidation of the first volcanic ash beds. 

Whitewater lake (Kawabish-kagama) is an irregular sheet of water 
running in a general direction of a little north of west for about three 
miles. It empties from the west into Annima-Nipissing lake about one 
mile and a half northeast of the outlet into McLean lake. A short 
X)ortage, over exposures of breccia-conglomerate, follows to the north 
of the discharging creek. A belt of diabase runs from the western 
shore of Annima-Nipissing lake to the south of this lake, forming the 
points of the small x)eninsulas near the west end of the lake, and con- 
necting with the large mass of similar rock to the west and north. 
The elastics associated with this greenstone include the massive dark- 
gfreenish-grey greywack^ with or without large enclosed pebbles and 
fragments. Diabase lake, about a mile in length, is separated from 
Whitewater lake to the south, into which it empties, by a short 
portage, and, as its name implies, is completely enclosed by green- 
stone that to the northwest of the lake rises into considerable hills. 
Gull Rock lake is reached by a portage considerably over half a mile 
in length from the northwest end of Pickerel lake. It is so shallow 
that the Indians assert that during severe winters it is frozen solid to 
the bottom. Its outlet, leaving the northwest angle of the lake, flows 
into the Montreal river a short distance below Pork rapid. It is 
completely surrounded by low hills of the coarse quartzite^grit or 
arkose. 

Mannajigaina (Ugly-running) lake and Snake lake (Nakwagranak) 
lie a short distance to the southeast of the southern part of Annima- 
Nipissing lake, the former being reached by a portage about thirty 
chains in length, running from the extremity of a bay on the east side 
of Annima-Nipissing lake, about two miles and three quarter! from its 
outlet to McLean lake. The shores and islands of Mannajigaina lake, 
which runs west for about two miles, are composed of a greyish and 
pnle flesh-coloured gneissic granite, the foliation, though at times 
somewhat indistinct, being nearly always discernible. Snake lake, 
the lower of these two expansions, is also surrounded by a very similar 
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intrusive rock, with the exception of the southeastern comer, where a 
comparatively large patch or area of the breccia-conglomerate is ex- 
posed. The inunediato shore-line, on this side of the lake, is occupied 
by a narrow strip of granite, while immediately to the south the 
breccia-conglomerate forms a rather high hill, with a dip to the south 
< 8°. The contact between the breccia and the granite is at times 
very sharp and distinct, when it exiiibits a curved or sinuous line, but 
at other times there is a narrow brecciated zone, caused by the invas- 
ion of the breccia by the granite and the inclusion of fragments of 
the former in the latter. 

The eastern shore of the southern part of Annima-Nipissing lake 
is composed of the dark greenish-grey greywacke-slate, containing 
fragments and pebbles of granite and other irruptive rocks. The 
slaty rocks characterize a band on this shore varying from an eighth 
to a quarter of a mile in width, while the southeastern part of the two 
small bays that indent this shore-line show continuous outcrops of a 
flesh-red gneissic granite. On the south shore of the more northerly 
of these two indentations the immediate contact between th^ granite 
and the slates was noticed, the latter rock dipping N. 50° W <50**, 
while the foliation of the granite has an inclination S. 87° E. <70**. 
At the foot of the more southerly of the two bays the foliation of the 
granite-gneiss has a strike of N. 47° E., and a dip to the northeast 
<46°. 

The greater part of the northwestern shore of McLean lake is com- 
I>08ed of very much squeezed and altered chloritic greywack6-slate. 
This likewise occupies the points on the southeastern shore, but the 
granite-gneiss crops out all along the bottom of the bays as well as 
along the aides towards the south and southeast. The portage from 
McLean lake to Carrying lake ^Kecheonai) is nearly thirty-flve chains 
in length, and the rock, abundantly exx)osed, is a coarse flesh-red 
gneissic granite, the foliation being marked by the parallel di8x>osi- 
tion of chloritized scales of biotite. In composition the rock is a 
granitite, being composed chiefly of orthoclase, quartz, biotite de- 
composed to chlorite, with smaller quantities of epidote and sphene. 
The strike of the foliation on Carrying lake is N. 42° E., with a dip 
to the southeast. The contact between the granite and the breccia- 
conglomerate runs across Carrying lake near its centre, the clastic 
rock having a strike of N. 72° E., and dip to the northwest <60°. 

The portage into Bed Squirrel lake (Atchimo) is over half a mile 
long, and shows, at the beginning, exx)osures of breccia-conglomerate. 
Outcrops of the same rock are very abundant on Hed Squirrel lake, 
and on one of the small islands the granitic and diabasic fragments 
and pebbles are so abundant that very little of the dark-greenish 
4830—17 
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chloritic matrix can be seen. On the southeast side of the lake this 
rock rises into hills ^bout three hundred feet in height, dipping S. 
17° E. < 45. To the west and southwest of Red Squirrel lake steep 
hills of diabase rise to a height of nearly four hundred feet above 
it. The portage from Red Squirrel lake runs to a small marshy 
expansion of the Annima-Nipissing river, <^tarting from the end of a 
small bay on the west side in whiclvis the outlet. 

The trail is about fifty chains in length, crossing the Annima- 
Nipissing river or outlet by means of a small rocky island about a 
quarter of a mile from the lower end. The rock at this jwint is the 
prevailing breccia-conglomerate containing chiefly granite fragments. 
Between Red Squirrel lake and the crossing of the river the jwrtage 
passes over a sharp and steep esker-like ridge of sand that runs about 
north-and-south, corresponding with the direction of ice-flow in this 
locality. From the foot of the jwrtage it is nearly three-quarters of a 
mile down the stream to its mouth on Sandy inlet at the north end 
of Ferguson bay on Lake Timagami. 

Sharp Rock Inlet (Timagami) to Mattawapika (Montreal Rfv^er.) 

Nonwakaming and Lady Evelyn lakes, which occupy this interval., 
have of late years become rather well-known topographical features, as 
they form a considerable portion of a favourite canoe-route between 
Lakes Timiskaming and Timagami, commencing at the long portage 
which runs from Haileybury post-office to Sharp lake. The distance 
by the Haileybury route, following Sharp and Mud lakes and the 
Montreal river, is about seventy miles, to the Hudson's Bay Com- 
pany's post on Bear island in Lake Timagami, while from the mouth 
of the Matabitchouan river on Lake Timiskaming to the same place 
the distance is only forty-three miles following the canoe channel. 

The first portage from Lake Timagami to Nonwakaming lake is 
about a quarter of a mile in length and is situated on the northeast 
side of the stream, which, during the earlier months of summer, only 
serves as a northern outlet of Lake Timagami. The trail is strewn 
with angular fragments of the subjacent light-green banded slate, this 
fact having suggested the name of " Sharp-rock portage," by which 
it is known. Nonwakaming lake is sometimes also called Diamond 
lake. The first-mentioned name is of Chippewa derivation, referring 
to the fact that five portages afford an exit from the lake in as many 
different directions. These include, first: — one running to the south- 
easteast towards Lake Timagami. The western bay affords a route go- 
ing to the southwest towards Wakemika lake and another to the north- 
west, a long portage connecting the waters of this lake with an ex- 
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pansion that empties into Sucker-gut lake. The two other trails issue 
from the northern bay, one running northwest to Sucker-gut lake, 
while the other turns to the northeast into Lady Evelyn lake. From 
Sharp Rock portage to the route affording an entrance to Lady 
Evelyn lake the distance is three and three-quarter miles, in a gen- 
eral direction a little west of north, the portage and the outlet of the 
lake being situated close together on the east side of the lake, about 
three-quarters of a mile from the end of the long bay that extends 
in this direction. 

The larger part of the area of the lake is an arm running in 
a direction a little north of west for about ^ve miles with an ai>- 
proximate average width of half a mile, ending in two subsidiary 
bays, the smaller one running to the northwest, while that to the 
southwest continues for nearly two miles farther. The eastern side 
of the lake is flat and the ends of the bays are low and marshy, while 
the shores along: the west side present the steeply-sloping sides of bold 
rocky hills that come close to the eJge of ihs water. 

The rock exx)osed on the east shore is an evenly banded green- 
ish slate, the planes of cleavage corresponding with those of the 
bedding. This slate occupies the whole of that shore as well as the two 
smaller islands close by. In strike it exhibits a gradual curve of 
N. 20° W., in the southeastern part, to N. 20° E. in the vicinity of 
the portage going to Lady Evelyn lake ; while the angle of dip, always 
in a westerly direction, changes from 8° in the southern portion to 
45° along the east side near the north end. This rock exhibits a tran- 
sition upward through a more massive dark greenish-grey slaty rock, 
that occasionally shows the colour-bands so characteristic of the strata 
beneath, into a compact greenish f eldspathic sandstone, which, in turn, 
merges above in a rather coarse quartzite-grit or arkose. The gradual 
transition is well shown on the two larger islands situated near the 
centre of the open space formed by the junction of the several bays. 
The arkose occurs in very thick beds, generally well jointed, but so 
massive that, usually, it is difficult to ascertain its true dip or strike. 
As a rule the rock is of a pale yellowish-green or greyish colour. The 
fragments usually apparent to the eye consist of a pale reddish 
or greyish^ feldspar with a much larger proportion of greyish or 
colourless quartz, embedded in a matrix composed chiefly of minute 
scales of yellowish sen.cite. In places along the north shore of the 
western bay some of the beds are of a distinct flesh-red colour, being 
with difficulty distinguishable from ordinary granite, from the degra- 
dation of which they have evidently been formed. Under the micro- 
scope this phase of the rock is seen to differ from the prevalent green- 
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ish type, in that the feldspathic and quartzite fragn^ients are little 
rounded and accompanied by little sericite. 

This quartzite-grit occupies the shores of the western bay of 
Nonwakaming lake, exhibiting a prevailing dip to the east of north- 
east <12° to 16°. The small bay forming the southwestern end of 
the lake shows an intricate labyrinth of narrow channels, separated by 
small rocky, hununocky or subangular masses of the quartzite-grit, 
the brook emptying the little expansion to the southwest through a 
narrow valley of a somewhat similar character. The rocky portage, 
which is scarcely a quarter of a mile in length, leads to a little lake 
which is completely enclosed by ridges of the arkose. The trail from 
this -pond to the northwest bay of Wakemika lake is somewhat longer, 
and passes over ledg)es of the quartzite-grit. Wakemika lake is a 
little over three miles in length, and the main jwrtion shows a 
width of over two miles. The northeastern bay is almost completely 
separated from the rest of the lake by two opposing ridges of sand 
which leave a very narrow intervening channel with a gentle cur- 
rent. A considerable bay on the western side of the lake is formed 
by the projection of a long narrow point or peninsula from the south- 
ern shore. The outlet of the lake is into Obabika lake about two miles 
distant to the southeast, with only two intervening portages. The 
lake has been excavated for the most part in the massive or upper 
part of the prevailing banded slates, that here dip N. 75° E. <12®. 
At one place on the south shore this slate is seen to have develoi>ed a 
I)erfect cleavage, striking N. 20° W., and dipping west <80®. These 
slates show the usual transition upward, through a narrow belt or 
zone of fine-gained greenish feldspathic sandstone, into the coarse- 
grained light greyish-green arkose, whose massive beds dip to the 
east < 15°. The eastern shore of Wakemika is composed of the same 
arkose dipping east <12°. These quartzite-grits on the east side of 
Wakemika lake, as well as those forming the shores of the western 
portion of Nonwakaming lake, occupy the upper part of a low syn- 
clinal basin, resting conformably upon the slates and slaty grej- 
wack^ exposed on the southern shores of Wakemika lake and on 
the eastern side of Nonwakaming lake. 

On the west side of the northern bay of NonwakanLin|^lake the 
greenish arkose is overlain by a greenish vitreous quarffite, very 
much sheared and broken, the pressure and fractnre planes 
being coated with brightly glistening scales of yellowish-green sericite. 
The rock is made up almost wholly of gn^eyish translucent quartz 
with a lesser proportion of feldspar, some of which has been con- 
verted into this hydrous form of muscovite by dynamic action. 
The portage from Nonwakaming to Lady Evelyn lake is about 
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twelve chains in length, and is v.fied to avoid a chute and rapids 
below with a total fall of about twenty-five feet. Lady Evelyn lake 
(so named in 1888 by Dr. Bell) is known to the Indians as Muakan- 
anin^: (the haunt of the moose). It measures nearly twenty-two miles 
in length from the portage entering the south end to the rocky 
obstructed chute which marks the outlet into the Montreal river. 
The trail reaching the south end shows exposures of greenish slate, 
containing coarser interlaminated beds of a fine-grained greenish-grey 
feldspathic sandstone, all having a distinctly bedded character. These 
^..irtings of greywack^, which vary from a few inches to a foot or even 
more in thickness, weather to a pale-purplish colour. The strike 
changes from N. 40° E. to N. 20° E., the various exx>osures showing 
marked evidences of considerable tilting and dislocation ; the angle of 
inclination being unusually high, from 38° to 53° in a northwesterly 
direction. For three miles north of this portage the lake is narrow, 
being for the most part either obstructed by the loose masses of the 
prevailing slate or cut up into a number of channels by a series of 
small islands. 

The general trend of the shores, on either side, corresponds rather 
closely with the strike of the enclosing slates which is N. 20° E., while 
the dip is in a direction of N. 70° W. <5° to 10°. The hand speci- 
men collected as typical of the rock occupying this interval is a light 
greenish-grey fine-grained felsite, of which the jointage planes are 
coated with hydrated peroxide of iron, while the weathered surface 
exhibited a pale flesh-red tint. A thin section shows the rock to be 
composed of orthoclase, quartz and plagioclase, the finst-named min- 
eral being the most abundant, while only occasional individuals of 
plagioclase were noticed. The fragments are very uniform in size and 
show little or no interstitial matter. They are angular or eubangular 
in outline, frequently interlocking with one another. The section 
evidently represents a clastic which has suffered little from aqueous 
abrasion, while subsequent incipient recrystallization has concealed, 
in many instances, some of the rounded outlines due to the action 
of water. Irregular scales and plates of chlorite are present, as also 
a small quantity of iron ore, the abundance of the former giving 
to the whole rock-mass its decided greenish colour. 

About three-quarters of a mile to the south of the large opening 
that constitutes the main body of the lake these fine-grained feldspa- 
thic sandstones or felsites are interrupted by a mass of medium- 
textured diabase that crosses the lake. Northward it extends along 
the east shore for a distance cf over four miles, being succeeded 
in this direction by a compact fine-grained greenish greywack6 that 
dips to the west < 10°. On some of the islands lying near this shore 
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a beautifully banded or foliated tufaeeous rock was noticed which 
is intimately associated with the diabase. The latter likewise oc- 
cupies the southwest shore of the main body of the lake, and also 
the three large islands in that neighbourhood, as well as a small strip 
on the western side, the continuity of the mass being broken by the 
appearance at the coast of an area of very vitreous pinkish or greyish 
quartzite which dips to the west <45° 

For the next succeeding six miles the lake has an average width of 
over two miles, while it is sometimes as much as three miles. A chain 
of islands, however, that runs up the centre, as well as a considerable 
number of islands, both large and small, near the eastern side, conceal 
much of its true size. The islands in general are low and have a 
somewhat irregular outline. Those in the southern part are conixKNsed 
of a dark greenish-grey feldspathic sandstone, with a decided slaty 
cleavage, in places corresponding to certain distinctly alternating 
bands of greyish-green colour, which show a prevailing dip to the east 
< 5° to 12°. Under the microscope the rock is seen to be a felds- 
pathic sandstone made up of orthoclase, quartz and plagioclase, em- 
bedded in an abundant feldspathic matrix, much of which has been 
decomposed to yellowish-green sericite. This slaty greywacke evidently 
occurs in a series of low undulating troughs, for on the west shore in 
the vicinity of i)eri)endicular rocky cliffs a somewhat similar rock is 
seen dipping N. 70° W. <12°; while still farther north along the same 
shore the dip is S. 70° E. < 3°. A hand specimen of the rock from 
these cliffs shows a dark greenish-grey rather fine-grained, feldspathic 
sandstone weathering to a deep brown colour. Under the microscope 
it is seen to be composed of angular, subangular or rounded grains of 
quartz, orthoclase and plagioclase, embedded in a groundmass relat- 
ively small in quantity, composed of a confused aggregate of minute 
yellowish-green sericite scales. Occasional fragments of zircon are 
present and a considerable quantity of iron ore, some of which is 
ilmenite, as it is seen altering to leucoxene. A large amount of 
chlorite is present in irregular scales and plates scattered through the 
rock, and this, together with the sericite and iron ore, gives the rock 
its prevailing dark greenish-grey colour. 

The islands in the northern part of the main body of the 1/ike are 
composed of more massive and quartzose sandstones, which, as the 
Obisaga narrows is approached, assumes more closely the appearance 
and composition of the prevailing arkose. 

On the northeast side of the hill, near Wendabin's house, to the 
northwest of Lady Evelyn lake, the arkose shows massive beds of a 
pale flesh-red colour. To the eye the rock closely resembles a granite, 
but under the microscope its clastic character is clearly seen, and the 
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texture varying considerably in different parts of the section. Quartz, 
orthoclase and plagioclase are thickly crowded together and are con- 
nected by comparatively little sericitic matrix. This can, however, 
be seen forming at tJ^e expense of the feldspar. There has been some' 
enlargement of the gfftins by subsequent growth, so that in spite of 
their clastic character they often interlock with irregular sutures.* 
f^ To the west of Lady Evelyn lake the country is comparatively flat 
/ fot a considerable distaiice, and is composed, for the most part, of a 
finegrained, somewhat ralissive dark, greenish-grey greywacke. This 
merg^ gradually upward into the coarse quartzite-grit or arkose 
that constitutes the range ipf high hills of which Maple mountain (so 
called hy Dr. Bell in 1888), the highest part, is situated almost directly 
over the western border of ^e Lake Timiskaming sheet. Specimens 
of the rock obtained by Dr. Bell, in his ascent of the mountain from 
the east sidfe, showed the loweit portion of this arkose to be a rock not 
unlike a rather fine-grained granite. This is interlaminated with small 
greenish bands in which sericite is relatively much more abundantly 
developed. The rock was examii^ by Dr. G. H. Williams and shown 
to be an arkose sandstone, although the grains are mostly angular and 
often much fractured. Th^ consbt of quartz, orthoclase and plagio- 
clase. Neither mica nor chlorite occur in this section, except as a 
component of the sericitic groundmaes, which is somewhat abundant. 
Stains of ferric hydroxide are plentifi\l and impart the reddish colour 
to the rock. At the High pond on Xaple mountain the rock is a 
pale yellowish-grey quartzite, showing distinct, more or less rounded 
pebbles, which in appearance closely reseiuble their matrix. Sericite 
is also abundant, visible to the unaided ey^. The microscope shows 
this rock to be composed of angular, or but slightly rounded grains of 
granitic quartz, full of fluid inclusions, which are embedded in a 
ground-mass of sericite and finer quartz fragments. These quartz 
grains or fragments differ greatly in size, but are under a millimetre 
in diameter. Feldspar substance is now rare, although once present 
it seems under the influence of dynamic action to have passed into 
sericite or muscovite. In a matrix of this character medium sized 
pebbles are embedded. These differ from the matrix principally in 
having a more siliceous groundmass, %,€,, they are freer from the seri- 
cite. They are, however, coated with a membrane of sericite^ as is 
apt to be the case with squeezed conglomerates or grits. The rock 
shows distinct evidences of the action of pressure, and the development 
of its mica is probably due to this agency.* 



•Annual Report Geol. Sunr., Can., vol. V. (N.ST), p. 68, F. section No. 25. 
* Annual Report, Geol. Sunr. Can., vol. V. (N.S.), p. 63 p. 
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At the Obisaga narrows the pale greenish-yellow or pale flesh-red 
arkose forms perpendicular cli& on the south side, a talus of angular 
blocks lying at the foot. It occurs in thick, massive, much jointed 
s beds dipping to the southwest < 28"^. This rock occupies the shore on 
both sides of the narrows, extending beyond for a distance of about 
three-quarters of a mile, where it g^ives place to and is underlain by 
the banded slate. There is again a gradual transition downward 
through a massive and compact slaty gr^ywackS into the readily 
cleavable and thinly bedded, distinctly banded slate beneath. This 
succession may be well seen on the south shore of this x)ortion of the 
lake about three-quarters of a mile west of the Obisaga narrows. The 
prevpiiing topography of the country to the eastward undergoes a 
marked change in outline, and from the narrows, known to the Indiayis 
as Obashingwakoka, to the point where the lake turns abruptly to the 
northward, the shores on either side, especially that to the south, are 
low and marshy, with only hillocks, points and beaches of yellow 
sand. The lake is correspondingly shallow, with but a narrow channel 
among water-weeds. 

Before entering the portion of the lake known to the Indians as 
Ko-ko-ko-wa-bikon, and often referred to at the present time as the 
Mattawapika, (although this name should rightly be restricted in its 
application to the immediate vicinity of the outlet of the lake) the 
water is divided into two channels, separated from one another by an 
intervening low swampy island. The channels on either side are only 
about thirty feet in width and both of them show a considerable 
current, which is likewise sensibly felt in some of the shallower and 
more obstructive portions to the west. A mass of diabase of dike- 
like aspect crosses the eastern point of the island, forming the rocky 
barrier broken throug;h by the waters of the lake. The diabase band, 
(which is an extension to the northward of the large or main mass of 
similar rock), is about a quarter of a mile in width, and runs parallel 
to the lake, forming its immediate western shore-line for the greater 
part of this last stretch before emptying into the Montreal river. This 
Western side is, as a rule, steep and precipitous, and the basin occupied 
by the waters of this part of the lake has been excavated, for the most 
part, along the line of junction between the diabase and the neigh- 
bouring slates exposed on the east side. These slates are banded and 
rise into rather prominent and steep eminences, the beds dipping to 
the east at low angles. The contact between the two rocks is well 
exposed at a point on the west shore about one mile and a half souil^ 
of the outlet. The diabase is distinctly intnisive through the slates,^ 
disturbing and altering them, while veins of quartz containing dis — 
seminated sulphides fill the irregular fissures formed during the irrup — 
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tion. At the outlet the slates present beautifiil alternating colour- 
bands of greenish and purplish shades running with and indicating 
the lines of stratification, the dip being to the southeast < 18°. The 
outlet shows a series of small rocky islets composed of these slates, 
between and over the outcropping ledges of which the water pitches 
in a fine cascade about tweni^-five feet in height. The presence of 
this chute with its rocky environment suggested the name Mattawap- 
ika, by which this locality is known to the Indians. 

LAKE TIMISKAMIKG (HAILETBURT P.O.) TO BAT LAKE (ON MONTREAL RIVEB.) 

From Haileybury, situated on the west side of Lake Timiskaming, 
in the township of Bucke, to Bay lake, on the Montreal river, there 
are two alternative routes. The shorter and more direct, by Sharp 
and Loon lakes to the northeast end of Portage bay, is, however, that 
least used, chiefiy on account of the greater length of the portagjes. 
But apart from this the route offers many advantages over the other. 
The portage from Hail^rbury (Matabisataganing) to Sharp lake is 
by a tolerably good wagon-road, a little over six miles in length, that 
crosses a somewhat fiat country, with, however, a general slope to- 
wards Lake Timiskaming. The rock beneath is concealed by what 
seems to be a good depth of soil, composed chiefly of clay, although 
in the vicinity of Sharp lake there are occasional outcrops of the grey- 
ivack6 slate. The forest growth in this interval is chiefly remarkable 
for large specimens of both cedar and poplar, probably the finest 
noticed in the whole district. 

Sharp lake (Agwasabanishing) is comparatively narrow, running 
north-and-south, and a little over two miles in length. The northern 
I)ortion presents occasional outcrops of the well banded slate, dipping 
in a northerly direction at an angle not far removed from the hori- 
zontal. On the west shore of the lake, in close proximity to the slate 
exposures at the first narrows south of the portage, and extending for 
a distance of a quarter of a mile, are outcrops of a medium-textured 
greenish and greenish-gn^ey diabase, which evidently forms the exten- 
sion in this direction of the large mass that runs towards Lake Timis- 
kaming and the Montreal river. The southern half of Sharp lake has 
low sloping shores, which are for the most part densely wooded and 
show no rock exi>osures of any kind. 

The portage to Loon lake starts from the bay on the west side near 
the southern end of the lake, and is nearly two miles in length, pass- 
ing through a level coimtry underlain by coarse sand and graveL 
Loon lake itself is only about three-quarters of a mile in length, of a 
rudely oval outline, exhibiting low swampy shores, composed for the 
most i>art of coarse sand with no outcroi>s of rock. The Indians call 
this lake Ea-mang-onsiwing. The portage from Loon lake to Bay 
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lake IB about two miles and half in length, and also runs through a 
comparatively level stretch of country, apparently underlain by 
diabase. A portage between a (luarter and half a mile in length 
separates Sharp lake from M^ lake (Ka-wabijish-keewa^) into 
which it drains. This is som^kj^at larger in size than SMarp lake, 
though very shallow, and has ttSyame general direction. The sho^^s 
of Mud lake are low, and there i^bot a single rock exposure through- 
out the whole extent of the shoreline, which consists of coarse sanci 
and rounded boulders. The poitafl^ from Mud lake to the Montreal 
river is a little short of half a\nu!)e, running through a sandy flat 
between hills of diabase, which rdk»k ^casionally outcrops close to the 
path. To the north and east oAJUrad lake there are several small 
lakes, most of which drain northwtwards towards Farr creek. 
Bass lake is a beautifully clear akd^^Wpid sheet of water, and is 
apparently fed by springs. This lake^ift ^raost on the same level with 
Mud lake, into which it empties, and y^iii which it is separated by a 
short portage. \ ■\ •. 

The jwrtage to Clear lake, at the hea5«'^t the west branch of Farr 
creek, starts from the north end of Mud wife, about an eighth of a 
mile southeast of that going to Sharp lake^ikd is over three-quarters 
of a mile in length. It passes through w%>4s composed chiefly of 
poplar and soft maple, and over ridges of gr^^sh diabase or gabbro, 
the summit rising about two hundred feet a\o^e Mud laka Clear 
lake, as well as the much larger one to the ndraeast, into which it 
empties, and which on account of its numeroulkklands and bays is 
called Sassaganaga lake, are surrounded on all sMjS by well wooded 
ridges comi)osed of diabase and gabbro. Fragm^lfe of the banded 
slate were noticed embedded in the eruptive. BotnSjhese lakes and 
the stream which forms this outlet constitute portiorH^of a route to 
Lake Timiskaming which is now practically abandoneoh^ ; 

LAKE TIMAGAMI. 

This name is of Chippewa derivation, meaning "deep water." 
Other names, Temagaming, Temagamang and Tamagamingue, often 
applied to it, are different methods of spelling the same word, while 
the additional ending " inw " or " iiigue " is simply a locative affix 
denoting " at " or " towards the place of.'' 

In shape the lake presents long and often branching arms reaching 
out in various directions from a somewhat stunted body. The main 
part of the lake, which occupies an approximately central position 
with regard to the different large bays, covers roughly an area of about 
twenty-ffve square miles, although the greater portion of this space is 
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dotted with islands, some of which are of larg^e size. The water super- 
ficies of the various large arms represent an additional seventy-five 
square miles, making a total of one hundred square miles. It has a 
general north-and- south direction, and its greatest length, from the 
southern end of the southwest arm to the northern extremity of 
Whitefish bay, is twenty-eight miles and a half in a straight line, 
although the most direct canoe channel between these two points 
measures thirty miles. In width, from the western shore to the main 
body of the lake to the portage running to the Caribou Lake portage, 
it is sixteen and a half miles in a direct line. The most important 
of the many bays that form so large a part of this lake, is the North- 
east arm, extending from Point Matagama to the Caribou Lake por- 
tage, a little over twelve miles, in a direction about N. 60° E., and 
varying in width from half a mile to a mile. To the south of this. 
Muddy Water, Cross and Portage bays indent the eastern shore-line, 
the first-mentioned being about four miles long and half a mile wide. 
The South arm lies almost directly north-and-south, and is about 
seven miles in length, from a mile to over two miles in width. The 
southern and southeastern shores present a series of smaller bays, 
the largest of which affords an exit to the chief outlet of the lake, a 
steep rapid known as the Timagami chute, separating these waters 
from those of Cross lake. The Southwest arm is almost completely 
cut off from the main lake by Narrows island. The connecting chan- 
nel to the southeast of this island is very narrow and crooked, while 
that between the island and the western mainland has a width of a 
little over an eighth of a mile. From this narrows the bay extends for 
about three miles, gradually bending around to the south, which trend 
is maintained for a little over six miles farther, when it branches 
into two smaller bays, one running to the southwest and the other to 
the southeast for a distance of about two miles in each case. The 
width is very variable, in some cases the shores being separated by a 
distance of over two miles, while in the more contracted portions they 

V usually approach within a quarter or a half a mile of one another. 
To the north, *the largest extension has been called the North arm, 
from its general trend. Nearly eight miles north of the Hudson's Bay 
Company's post this arm is divided into two subsidiary bays, the 
eastern one being known as Ferguson bay, running towards the inlet 
from Annima-Nipissing lake, a distance of nearly five miles farther; 
while the western extension runs a little west of north for about eight 
miles, being again subdivided at the upper end into two parts known 
as Whitefish bay and Sharp Rock inlet. The latter portion is almost 

• completely separated from the rest of the lake by Deer and Beaver 
islands, having narrow and crooked channels at either extremity, in 
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which more or less current is usually discernible, especially after 
violent winds from the south. 

Between the North and Northwest arms there are several minor 
indentations, known as Ko-ko-ko, Young Loon and Spawning bay^. 
Of these the first mentioned is the largest, running in a direction a 
little east of north for a distance of about four miles, and receiving at 
its head the waters of a rather large lake bearing the same name. 
The Northwest arm (Wuskigama) runs a little west of north, with an 
average width of over half a mile, for a distance of a little over four 
miles from Naipaga point, when it changes abruptly to the west, 
which general course is maintained, with slight deviations, for a fur- 
ther distance of nearly three miles and half. 

Like other lakes of the Archs^an region this is characterized by 
great irregularity of its shore-line and by the vast number of islands 
with which it is filled. These islands vary in size from mere rocks to 
some which are several square miles in area and complex in form. As* 
shown by the detailed survey of the lake there are over thirteen hun- 
dred of these islands scattered over the surface, the main body of the 
lake, especially, containing a large number. 

The most important factors that have determined the distribution of 
land and water are the strike of the foliation or planes of pressure- 
cleavage and the unequal resistance offered during the progress of 
erosion by the different varieties of the surrounding rocks. The 
various bays or arms have been excavated for the most part in the 
slaty bands, in a direction corresponding with the strike of the folia- 
tion; while the shore-lines frequently and for long distances are com- 
posed of the hard and unyielding massive diabases or gabbro. As a 
pile the banks of the lake are high and rocky in many places, especi- 
ally where the diabasic rocks prevail, rising in cliffs from a hundred 
to two hundred feet in height. Marshy tracts are few and small, and 
with the exception of occasional reefs the water is comparatively 
deep to within a very few feet of the shore. Sandy or shingle beachos 
are, as a rule, rather rare and of small extent, although at the north- 
em end of the lake, forming the northern shore of Sandy inlet (Kaw- 
aminashing) there is a*fine sandy shore. 

The deepest of a few soimdings made, at a point within about 
thirty chains of the western shore of the main body of the lake, was 
167 feet, while another within about half this distance from the same 
shore showed 127 feet. About mid-channel between Bear island and 
the group of islands opposite to the west the depth varies from 
seventy-five to eighty-five feet. Several soimdings taken at various . 
places about the central part of the channel of the Northeast arm 
clearly showed the existence of a deep and practically unobstructed 
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luiTigable disimel Co viddn ai short distance of tbe ponaj$« to 
Caiibon lake. Tbe ^reacesc iiepch w^is fouoid about « mile sout2i« 
west of Broom isIukL li>> te«t. voile in tlie c^ntz^ of tbe lmr|^ opiMi 
space about three miles and a half from the Caribou Lake portage 
the depth is on^ ninety-iiTe feet. At the sereral contracted places 
along the coarse of the channel the water is much shallower^ the 
depth opposit the mouth oi the Tetapaga lake being only dfty-one 
feet, wiiile in the narrows^ about a mile and a half from the portage^ 
the depth is only twenty-nine feet. The water of the lake is pure 
and dear and of a li^t sea-green tint, while the fbh. chieiy trout, 
whitefish, bass, pickerel, pike and ling, are noted for their size and 
qoalitj. 

The clastic rocks exposed on the shores of this lake include at the 
base the usual and widespread breccia-conglomerate. This rod^ has 
already been described, and here presents no unusual features re- 
quiring special mention. Here, as elsewhere throu^iout the region^ 
it passes upward through a massiTe dark-greenish greywack6 or 
feldspathic sandstone, comparatively free from the larger fragments or 
p^bleSy into a branded slate which is the highest member of the 
Huronian noticed in the tract of country immediately bordering this 
lake. Along the Northeast arm the preTailing ro<^ is a light green- 
ish'grey sericite schist containing a great deal of quartz in the 
form of small lenticular patches and veins running parallel to the 
foliation. Interlaminated with these hydromica schists are rudely 
oval patches or masses of a light greenish-grey siliceous dolomite. The 
qnartzoee impurities are arranged in narrow vein-like forms which 
reticulate in all directions through the mass, so that when subject to 
ordinary weathering processes these stand out in relief, leaving irre- 
gular hollow interruptions composed of the softer and more easily dis- 
tinguished materiaL One of these masses occurs on the smaller point 
to the east of the outlet from Hay lake on the north shore, while 
several were noticed along the lower portion of the outlet from T^ta- 
paga lake as well as at several points along the shore in this neigh- 
bourhood. A large mass occurs on some islands a little over half a 
mile west of the portage into Caribou lake. The sericite schist curves 
around these ovoid masses of impure dolomite, the latter having been 
but little deformed by the pressure which has tilted and altered the 
schists. 

These hydromica schists or slates have evidently resulted from the 
shearing and decomposition of the Huronian slates, due to the close 
proximity of the two large masses of granite that occur to the north 
and south of this bay. It seems probable that these two masses of 
granite are united at a short distance below the present surface, and 
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A£Hi isid'af. "aif iirsrtr isasiJir ^b.-^wjiic i»i*?«i« ;iu>mk?v«t v ^^^e* 

and 5*?c»? *Z»:-«ri«:i»:c5ilic' *;-::a.rQ^ £2:=^ Ir:. •3»f i5t*^f«s|HdK>«i W^Mivv^ 
the octter <«c^csdi:9«x.SL Il3kHii:it« sbcvir;^ ^fiie- c^riKHm^k' )fil^^f«t^^9^ 

A i»rti-:-tL of 'iie^ r>:r:ise«is: >ior^ v-f lifc^ aMiis: Kxjjr ot iKe UW |«v* 
aencs expt>iuj%jt* •:-£ *xttrs*f^ iesit-re^t jmuii^iw* tvnttiixji: tbi* ^\UH^\>tt iw 
this dirwcir'a of ifte zii£s)> wttiv4i v\>n:TS $«i^ l*r3cv *r, *?v^ tv^ ihi^ iK>ttK' 
east. Tbe rc<k is exicevpdiiifr^ ^xxiLrse and njwfcSsiiTv* \>»tl«« |^vr|>kynn\\ 
the phencerxists Krioir cK*t>tty C;wWKfc*i twins ot ^^rth^vU:!^*^* \vtVw 
from one to rwv> inches in diameter. The bU^titc\ x^ri^nally |vr\\*^ut 
in smaB quantity, has Keen aluKx^t wholly Kvnvert^xl to i4ikmtew The 
whole mass is intersected by numen>u:s;« often Utk^\ dik*>^ of |^e|Sina« 
tite and dne-^rmined letsite. 

In the area immediately sunvkundinf^ Lake Timaimmi an^ $i^veral 
small lakes, some of which aie w\>rthy of brief lb^ieri|^uuu Tlu^ 
larigcst of these. Obahika iRoeky Narrows) lake is aUnit fiftet^ix uu)e« 
lon^. with an aTerage width of over thieeH|uartei« of a niiK\ *rhe 
inlet, and the outlet, are situated within thr«eH|uarter« of a mUe 
from one another, on the west side, near the northt^ni eml of tht^ Uke« 
Two short portages, nearly half-way down the lake on tht^ ea^t »ide, 
afford an entrance through a small lake into the Xorthwt^t arm of 
Lake Timagami. A short portage separatee this lake alno from Wa* 
wiagania or Round lake, which extends beyond the western lH»\uubiry 
of the map, constituting an important link in a oaniH^*rtnite towMrtln 
the Sturgeon rapids, and thence to Wanapitei lake. In the northern 
portion of Obabika lake the rock expose<l along its aomewhat flttt 
shores is the banded green slate, the light and dark-gnH>ni»h bandit 
indicative of the bedding dipping E.N.E. < l:?*" to \y\ OinbaMo 
comes out on the eastern shore to the south of the 8tuall bay kwx the 
route to Lake Timagami, while the breccia-i*onglomerttte in wry 
massive beds outcrops all along the eastern short* in the iio\itht«rn 
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part, and th# overljing evenly banded slates at one point on tlie 
western shore from nearly Tertical eli& of considerable altitude, 
with a northwesterly dip < 3*. 

The immediate shores of Bound lake are low, that on the south 
Bide exhibiting^ a good many low hnnmiocks of slate, with interrening 
swamx^ stretches. The western shore to the north of the outlet is 
formed by comparatively high cli&, the lower portion of which, up to 
a height of about fifteen feet aboTe the water, is comiKwed of a grmen, 
well banded slate, dipping at a low angle (about 3°) to the west, while 
8u])erimposed upon this, probably as a sill, is a maasiTe greenish dia- 
base containing abundantly disseminated pyrite. The northern shores 
show only one exposure of slate, the intervening spaces being low and 
swampy. 

Oull lake (G^asgosenda), to the west of the main body of Lake 
Timagami, forms a part of the most direct canoe-route across country 
to Wanapitei lake. Three dif^rent routes may be taken from Tima- 
gami to Gull lake. The most northerly is made up of two portages 
and an interrening small lake; the first portage leaving a small bay 
on the west side of Lake Timagami, a short distance south of Nai- 
paga point at the entrance of the Northwest arm, while the second 
portage d^>ouches on the extreme northern end of Oull lake. A 
second route, and the one most frequently used, consists of a single 
long portage, which goes up a gully on the west shore of the lake 
airectly opposite the Hudson's Bay Co.'s post, while a third leaver 
the Southwest arm about two miles southwest of the narrowSy and 
passing through two lakes comes out on the east side of the southern 
half of Ghill lake. The canoe-route thence to the Sturgeon river has 
seven portages, none of which are of any great length, while the lakes 
encountered. Turtle, Manito-peepagee and Wawiashkashing, are all 
of them rather large and important. 

On the northwest side of Oull lake the rock is the greywack£ 
slate, while the eastern shore, as well as the southern part of the lake, 
show outcrops of the massive greenstone (diabase and gabbro). The 
contact between this irruptive diabase and the associated slates, on 
the most northerly of the canoe-routes entering Oull lake, comes in 
near the southwest end of the first portage from Lake Timagami, the 
dark greenish-grey feldspathic slates in conjunction dipping S. 70^ 
W. < 66^ 

From this i>oint the line of demarcation curves around to the south- 
west, striking the east shore of Gull lake about three-quarters of a 
mile from the north end. Crossing Gull lake, the islands in this por- 
tion of which are composed of slate, it leaves the bay, running to the 
southwest immediately north of the narrows. To the south, the con- 
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tact between the greenish feldspathic sandstone and breccia-conglonj- 
erate leaving the west shore of Lake Timagrami, about three-quarters 
of a mile south of the narrows at the entrance of the Southwest arm, 
crosses the first portage on the most southerly of the three routes to 
Gull lake. Thence, with a southwesterly strike, it jcuts across the 
southern ends of Gull and Turtle lakes, and runs to the east of 
Manito-peepagee lake, and parallel to its general trend as far as its 
southern extremity. Here it turns abruptly to the west, crossing the 
southern end of this lake, and the small lake on the route immediately 
to the west. The slates and feldspathic sandstone in conjunction 
with this greenstone are all hardened and otherwise altered in the 
immediate vicinity of the contact, while the pressure-cleavage which 
is the only visible structural feature conforms with the line of out- 
crop of the diabase. 

Ko-ko-ko, or Night Owl lake, enters the northern end of a narrow 
arm or inlet which bears the same designation, running in a north- 
erly direction from the main body of Lake Timagami. The shores 
exhibit excellent exposures of the breccia-conglomerate on the east 
side, with which rock is associated an overlying compact feldspathic 
sandstone. These are penetrated by a massive intrusive greenstone, 
chiefly diabase in composition and structure, which occurs in a large 
mass coming out on the northwest side of the lake. 

Young Loon and Spawning lakes enter smaller bays off the east side 
of the main body of Lake Timagami, the latter, together with Mc- 
Laren, Comraanda and Hay lakes, forming a canoe-route, which, with 
short intervening portages affords a means of communication between 
this portion of the lake and the Northeast arm, near Broom island. 
With the exception of Hay lake all are surrounded by hills of a 
coarsely crystalline flesh-red granitite, composed chiefly of flesh-red 
feldspar, greyish- white quartz and a sparing quantity of chloritized 
biotite. Occasional exposures are rather fine-grained, and contain 
proportionately a greater amount of the coloured constituents, while, 
on the other hand, the coarser-grained material is almost entirely free 
from the bisilicates. At one point near the south end of Young Loon 
lake a dike of dark-greenish compact material was seen cutting the 
granite and running N. 28® E. The contact between the mass of 
granitite and the sericitic schists exposed to the south on Hay lake 
and the Northeast arm of Lake Timagami crosses about half way 
over the portage between Commanda and Hay lakes. 

Tetapaga creek, which enters the Northeast arm of Lake Tima- 
gami a little over two miles east of Broom island, serves to drain 
Tetapaga and Vermilion lakes, which, together with two small beaver- 
ponds and Kanichee-kinikisinik lake beyond, form a short .and direct 
4330—18 
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canoe-route to Net lake. From the east end of Tetapaga lake a port- 
age runs to Turtle lake, which empties into a bay on the southwest 
side near the lower end of Net lake, and a short carry over some 
ledges of serisite-schist, from the south side of Turtle lake, affords an 
entranced to thc^ Northeast arm of Lake Timagami to the north of 
Ferguson Mine point. T6tapaga creek, which runs in a southwesterly 
direction, is navigable for canoes for a distance of over a mile from 
the lake, and a portage of less than half a mile on the southeast side 
of the stream is all that intervenes before T6tapaga lake is reached. 
The rock exposed along the river is the dark greenish-grey and green- 
ish hydromica and chloritic schists, striking from N. 60** E. to N. 
60** E., and dipping to the northeast < 60°. These schists are inter- 
foliated with occasional large oval patches or areas of a rusty weather- 
ing siliceous dolomite. 

On T6tapaga lake the rock is, for the most part, a light greenish- 
grey sericite-schist, nearly vertical in attitude, and with a strike of 
N. 78° E. On Vermilion lake the rock is very similar in character, 
but has an average strike of N. 57° E., dipping to the southeast 
< 80° ; while on the southeast shore a quartzose slate contains beds 
of red hematitic matter interlaminated with others of finely granu- 
lar magnetite. In places the rock is associated with chlorite, and is 
greatly decomposed, showing large quantities of pyrite and pyrrhotite, 
the whole striking N. 70° E. and dipping southeast < 75°. On the 
portage running northwards from the beaver-pond that lies to the 
northeast of Vermilion lake the rock exposed is a light greenish- 
grey sericitic schist, striking from N. 44° E. to N. 69° E., and dij)- 
ping southeast < 70°. 



APPENDIX I. 

List of Elevations. 

The following: elevations were obtained from a careful compilation 
of the profiles of the Canadian Pacific railway, the Northern and 
Northwestern Division of the Grand Trunk railway, the location 
survey of the Nipissin^r and James Bay railway, together with a list 
puhlished in I860, by Thomas C. Clarke, C.E., in a report on the sur- 
veys of the Ottawa Ship canal. These were correctetl by a compari- 
son with the recently perfected levels of the UnitcHi Static Lakes 
Survey, as published by Mr. L. Y. Schermerhom in the American 
Journal of Science^ April, 1887. 

The heights of the various lakes on«the Mattawa river are from a 
list compiled by Mr. James White, Geographer to the Geological Sur- 
vey of Canada.* 

Elevations marked thus (*) have been deduced from actual level- 
ling, while the others have been determined by means of the aneroid 
barometer checked at frequent intervals. 

All heights are in feet above mean tide water at Quebec. 



Miles from 
Montreal. 



318 
324 
3901 
336 9 
843 9 
347 9 
367 5 
360 
3635 
373 6 
378 
386 8 
389-7 
397 4 
406 



]1' EtetatiwM on Canadian Faciiic raiYwiv (Main line.) 



! Mattawa... 

Calvin 

Eau Claire. 

Rutherglen 

Bon6eld. . . . 

Nasbonsing. 
JThorncliffe. 

NipiMinic Junction 

Nnrth Bay. 

Beaucage. 
jMeadowside.. . 
I Sturgeon Falls. 

Cv$heBay 

! Vemer 

IWarren 



Height in 
Feet 



• See Trans. Roy. Soc. Can., 2nd Series, vol. 1., Sec VI., pp. 188-189. 
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43^0—181 



♦564 

♦696 

•591 

•837 

•782 

•785 

•699 

♦674 6 

•659 

•673 

•661 

•685 

•652 

•669 

•689 
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Miles from 
Junction. 



11 25 
24 30 

37-95 
38 67 



45-77 



Elevations on the Canadian Pacific raUioay 
( Tifiiiskaming branch.) 



Junction with Main line .... 

Snake Creek siding 

Lumsden station and siding. 

Kipawa Junction 

Gordon Creek station 

Lumsden Mills siding , 

Bridge over Long lake 

Bridge over •' V " lake 

Kipawa station and siding. .. 
Kipawa Lake dam 



Height in 
Feet. 



♦571 
♦543 
♦551 
♦580 
♦593 
•801 
♦831 
•861 
♦886 
♦883 



Miles from 
Toronto. 



Height in 
Feet. 



216-9 
219 6 
223 3 



3. EleiHitions on Grand Trunk railiray 
(N. d' N, W, Division. ) 

Crossing with the Nipissing and Nasbonsing railway. 

Callander 

Nipissing Junction 



♦743 
•670 
♦674 6 



4. Elevations on Ottauxi river. 
Ottawa River junction with Mattawa river (1H59.) 



II 



II 



fi 



11890. 
(1891. 
(1892. 
(1893. 

foot of La Cave rapids 

head of La Cave rapids 

foot of Les Erables rapids 

head of Les Erables rapids 

foot of Mountain rapids 

head of Mountain rapids.. 

foot of Seven League lake 

M head of Seven League lake 

•• foot of Long Sault rapids 

If head of Long Sault rapids 

II head of Long Sault rapids (1887) . . . 

•I head of Ix)ngSault rapids (1894) 

Lake Timiskaming below Presqu'He 

above Presqu'ile . . 

below Opimika narrows 

above Opimika narrows 

below Old Fort narrows 

above Old Fort narrows 

Lac des Quinze 



). 
). 

). 



) 



High 
Water. 



Mean 
Level. 



feet. 

♦509-5 
♦509 
♦506 
♦603 
♦507 5 
♦509-5 
♦519 
♦520 31 
♦532 63 
♦533 13 
♦540 13 
♦540 13 
♦542-63.... 
♦542 63;.... 
♦591-63.... 



feet. 



Low 
Water. 



feet. 
•495-2 



5 



♦591 

♦691 

♦601 

♦6!)1 

♦591 

♦591-8 

♦591-8 

♦692 



845 



♦495 

♦605 

!506 

•618 

♦519 

♦622 

♦522 

♦522 

♦522 

♦577 

♦572 

♦571 

♦577 

♦577 

♦577 

♦577*8 

♦677 8 

♦678 



31 
63 
IS 
23 
23 
73 
73 
•63 
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Miles from 
Montreal . 



308 
310 
310 
316 
316 
816 
317 
318 
318 
319 
319 
321 
321 
322 
322 
323 
324 
324 
325 
325 

to 
332 
336 
339 

to 
347 
351 



00 
40 
80 
25 
SO 
85 
00 
20 
30 
00 
01 
65 
85 
20 
35 
38 
53 
71 
18 
33 

34 
08 
36 

79 
98 



6, Levels on Mattawa river 



Mouth of Mattawa liver 

Foot of Plein Chant rapid and chute. 

Head of Lac Plein Chant 

Foot of Dee £pines rapids 

Head of Des Lpinee rapids 

Foot of Bapide de la Rose 

Head of Rapide de La Rose 

Foot of Bapide dee Rochers . . . . 

Head of Rapide des Rochers 

Foot of Rapides des Ai^iilles . . . . 

Head of Rapides des Aie^llt« 

Foot of Chute de Paresseux 

Head of Chute de Paresseux 

Foot of Little Paresseux rapids 

Head of Little Paresseux rapids 

Foot of Lake Pimisi (Eel lake) 

Foot of Talon chute. 

Head of Talon chute. 

Rapid below Lake Talon 

Foot of Lake Talon 



} 



Head of Lake Talon, 
Foot of Turtle lake. 



Trout lake 

Lake Nipissinfjf (East shore). 



Hifirh 

Water. 



feet. 
♦509-6 



*639-3 



♦665 9 
♦667-8 
♦647-8 



Low 
Water- 



feet. 



•496 
♦500 
•517 
♦517 
♦523 
•523 
♦529 
♦530 
•636 
•636 
♦636 
•636 
♦669 
•669 
•677 
•590 
•690 
•633 
•633 
•639 



2 

6 

5 

•7 

3 

6 

1 

6 

3 

•4 

•8 

-8 

6 

•6 

8 

6 

6 

3 

3 

•2 



•664 1 

•665 

•640-6 



6, Leveli on Sturffeon rii;er. 

Lake Nipiasing 

Sturgeon river, below Sturgeon Falls 

above Sturgeon Falls 

below Sandy falls 

above Sandy falls 

below Rapids 

above Rapids 

below Smoky falls 

above Smoky falls 

mouth of Tomiko river 

mou^h of Pike river 

mouth of Snake creek , 

mouth of Timagami river. 

II at mouth of Maskinonge river 

II at mouth of Wawashluwhing creek 

First lake (on Maskinonge river) 

Second lake , 

Third lake (Murrav lake) 

Fourth lake 

Maskinonge-wagaming lake 

Small lake (on Kookaganing creek) 



II 



II 



II 



If 



II 



II 



II 



High 
Water 



feet 
•647-8 



•732 14 

•736-51 

•740-60 

i*748 

•752 

•795 



Mean 
Level. 



feet. 



645 
676 
680 
696 
697 
703 
704 



Low 
Water. 



feet 
640*6 



II 
II 



M 

M 



II 
It 



815 
813 
814 
815 
826 
H36 
844 
856 
864 



722 14 
•723 61 
♦725 
i^730 
•735 
•785 

811 
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0. Lei'tU on Sturgeon river— Cont. 



High 
Water. 



feet. 




Kookaganing lake 882 

McLaren river (at foot of portage from lake) 872 

Mattaffomashinjg lake | 871 

Small lake flowing into Wanapitei ! 859 

Wanapitei lake j 858 



7. Level* on Timagami river. 

Mouth of Timagami river :*752 

Island lake 

Red Cedar »ake 

Head of Swift Current 

Head of Sand-bar rapid 

Head of Burnt Portage rapid 

Head of rapid 

Head of Log- jam rapid 

Head of Twin rapids 

Head of Flat rapid 

Lake Cross 

Timagami lake 



889 
900 
903 
919 
930 
936 
951 
957 
958 
969 
964 



8. Level i on Marten ereek. 

RedCedarlake 

Marten creek, above rapid 

n •« Swift Current 

rapid 

Swift Current 

rapid 



It 



It 



It 



II 



fall* 

n I* rapida 

Marten lake 

Small lake (on loi 6, coo. v. Gladman) 

» (on lot 5, con. iv, Gladman) 

Wicksteed lake 

Fort» of Boices and Mackenzie Lake outlets 

Bnioes lake 

Lower Bad Water lake 

Upper Red Water Uke 

Mackensie lake 

Simpson lake 

£x|iectation lake 

Desperation lake 

Salvatioo lake 

Bn^dalbane lake 

McDiarmid lake 

Fannr lake 

Bosh lake 



Low 
Water. 



feet 



*735 



900 

903 

904 

909 

909 

911 

914 

919 

920 

935 

936 . 

93S i 

990 ! 

990 I 

911 : 

941 < 

966 - 
1003 
1004 

t^ 

90> 

968 

883 
1008 

»5 

9» 

99t 

981 



9. Ltvelf a»i Tomkiko river. 



Mouth of the Tiviiko rivtrr. 
Tv^'.ibo Isk* 



*736 51 



?S6 
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High ■ Mean 
Water. LeveL 



9. LeveU on Tomiko ri«r.— Cent. 



feet. 



Low 
Water. 



Lake Chebogomog 

Cameron lake , 

Tilden lake 

Lake lota 6 and 7, con. iii, Gladman. 
I^ke lot 7, oonR. iii and iv, Gladman , 

Kaotisinimigouang lake 

Poplar lake , 

South Spmoe lake , 

North Spruce lake 



10, Levdt on Otteriail rhtr. 

Mouth of Ottertail river on Lake Timiskaming ;*591 '8 

White-beaver lake ( Wabaunk lake) 

Ruth lake 

Beaver pond (head of river) 




feet 



677-8 



11. LeveU on McUabitchouan rivtr. 

Lake Timiskamin{(, at mouth of river 

-Summit of Matabitchouan iwrtage 

Beaver mountain (King of ceavers). . . 

First Bas8 lake , 

Second Bass lake 

Third Bass lake 

Fourth Bass lake 

Rabbit lake 

White-bear lake 

Crooked or Snake Island lake . 9 

Net lake 

Thieving-bear lake 

Small lake , 

Small pond , 

Lake 

Marshy stretch on river 

Small pond 

Mountain lake (head of Matabitchouan river) 

Ferguson lake 

Duncan lake 

Petrout lake 

Lily lake 

Peeshabo lake 

Bogie lake 

Granite lake , 

James lake 

Waibikaiginaising or Rib lake 

Cliff lake 

Summit lake 

Beaver meadow 

Friday lake 

Wilson lake. . , 



Height. 



feet. 



927 
1247 



High 
W ater. 



feet. 
•591-8 



Mean 
Level. 



Low 
Water. 



feet. feet 



♦R? 



577*8 



858 

858-5 

859 

864 
♦938 
♦942 
♦953 

9fi5 

975 

981 

991 
1006 
1022 
1027 
1029 

971 

971 

996 
1001 
1005 
1007 
1006 
1023 
1013 
1048 
1168 
1158 
1103 
1173 



2801 
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IB, Levels on Afacdonald creek. 

Mouth of Creek on 4th BasR lake, Matabitchoiian river. 

Cooper or Afacdonald lake 

Small lake 

Glasford lake 

Small lake 

Moxam lake. 

Burwafeh lake 

R088 lake 

Rabbit lake, Southeast bay 



13, Levels an the Montreal river. 



Mouth of Montreal river (Lake Timiskaming) 

Farm house (Lumber depot) on Long portage, 860 feet. . 

Summit of Portage, 880 feet 

Montreal river at head of Lon^ portage (Smiles fr. mouth) 

above First rapid 

'• Second rapid 

II Third rapid 

foot of Fountain falls 

head of Fountain falls 

M Ragged chute 

above Fourth rapid 

M Fifth rapid 

II Hound cnute 

at portage to Mud lake 

at toot ot Sixth rapid 

at head of Sixth rapid 

II Seventh rapid 

at foot of Eiirhth rapid 

at head of Eighth rapid 

Bay lake 

II at mouth of Timagami branch 

Indian lake 

Round lake (Mountain lake) ^ 



II 



II 



II 
II 



II 



II 



H 



II 



II 

It 



II 

n 



II 



14' Levels on Route, Timagami to Bed Cedar lake. 



Lake Timagami 

Oiler lake , 

Denedus lake 

Wasacsinagama lake. . 

B^ver meadow 

Green lake 

Brophy lake. 

Ingall lake. 

Jumpiiur Caribou lake , 

Upper Twin lake 

Lower Twin lake , 

Mann lake 

Norris lake. 

Hanging-stone lake. . . . 
Red Ceaar lake 



High 
Water. 



feet. 



•591 8 



15. Levels of Various Uikcs. 

Pike lake (I^ac aux Brochets) on Gordon cre«k . . 
Long lake, on Gordon creek 



Mean 
Level. 



feet. 

8fH 
914 
924 
927 
927 
aS8-6 
934 
936 
♦938 



736 
748 
700 
770 
773 
793 
828 
830 
836 
861 
869 
871 
878 
882 
883 
890 
890 
903 
901 
911 



964 

984 
1022 
1025 
1035 
1046 
1056 
1050 
1048 

993 

977 

975 

935 

918 9 

900 



Low 
Water. 



feet. 



♦577 8 



•794 
♦8205 
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15, Lfvelt of Vnrious lakes,— Cont. 

"T" lake 

Lake Kipawa 

Summit of portage between Kipawa and Doufclas 

Douglas lake 

Little Obashing lake 

Forest lake 

Birch lake 

Devil lake 

Hastien lake 

Thompson or McConnell lake 

David lake 

Obashing lake 

Summit of Road between Obashing lake and Ottawa 

river, 942 feet 

Small lake at head of Snake creek on old Winter road 

Second lake on Snake creek on old Winter road . . 

Lon^ lake on White creek 

White lake at head of White creek 

White Beaver lake (Ekist of McMartiwi point) 

First lake on Indian portage-routo to Kii»awa 

Emerald lake . 

Small lake at head of Opimika creek 

Sharp lake 

Mud lake 

Bay lake . . 

Lady Evelyn lake 

Nonwakaming lake. 

Big Whitefish lake 

Lynx lake 

Cole lake 

Turner lake 

Annima- Nipissing lake 

Breeches lakes 

Mannajiflraina lake 

Trout lake 

Wakmika lake 

Obabika lake 

Wawiagama lake 

Small lake south of Nonwakaming lake 

II between Nonwakaming and Wakmika lake. . . 

Bear lake 

Angus lake 

Free Portage lake 

Rankin lake 

Miller lake 

Kettle lake. 

Lake Nasbontjiing 



High 
Water. 



feet. 

♦856 
*880 



♦781 



Mean 
Level. 



feet, 



957 
862 
8S2 
862 
862 
8S4 
877 
874 
869 
822 



847 

827 

852 

872 

883 

888 

1009 

1167 

905 

900 

890 

990 

955 

1010 

1025 

1045 

1057 

1070 

1085 

1075 

857 

985 

932 

917 

961 

960 

997 

1051 

906 

976 

977 

1015 

♦776 



Low 
Water. 



feet. 

♦849-5 
♦870 70 



APPENDIX n. 

Ox SOME CAMBKvSlLrKlAX AXI> SlLCSUX FOSSILS FBOM LjLlt TUOS- 
KAMING, LUlE XiFISSING AND MaTTAWa OITUEKS^ 

Bt H. M. AML 
LAKE XnaSKAMIXG. 

In describing the Niag&ni formation on Lake Timiskamin^ Sir 
Wm. E. Logan remark? : — *^ There are found lying on the Xiagan 
limestone loose angular fragments of dolomite resembling that of 
the Birds Eye and Black Rirer formation of Lacloche anvl Lake 
Nipissing. and holding Sirophomena alfemata, species of Jlfar/vr^i 
like M. maffna, and M. ailantica, Orthocenu anceps, and 0. proi^ 
forme/' He adds : — * The source of these fragments has not yet been 
ascertained." 

From the assemblage of forms identined by the late £. Billinirs and 
recorded in Sir Wm. Logan's remarks abore, there is no <loubt that 
there must be represented somewhere in the vicinity of Lake Timis- 
kaming one Cambro-Silurian horizon at least, i.e., the Birds Eye and 
Black River formation. It remains still to be ascertained vrheiher 
any older members of the Cambro-Silurian occur under the somewhat 
extensively developed Silurian rod^s. The Blade River formation of 
the disfrict is known so far only by loose, but angular and appar- 
ently not far- travelled pieces of limestone. It can scarct^ly be con- 
jectured that theae pieces of limestone came from any other district 
than the Timiskaming area, as there are no outcrops of nx*ks of 
Black River age known in the region to the north of Lake Timis- 
kaming. 

Silurian. 

Silurian fossils abound on Lake Timiskaming and are woll pre- 
served in the several outliers. From the ' Head of Lake Timiskam- 
ing' the first collections were made by Sir Wm. E. Logan in 1S45. 
These are recorded by Mr. E. Billings and enumerated on the {mge 
already referred to. The occurrence of Halysites catt^nularia, and of 
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Favosites gothlandica, was sufficient evidence to enable Mr. Billings 
to definitely state that the rocks from which they came were Silurian. 
Some thirteen si)ecies were determined at the time. 

Notes on certain species. 

The collections made by Dr. Bell and Mr. Barlow are very exten- 
sive. One of the most prominent and characteristic features in the 
fauna represented is the prevalence of corals, not less than seventeen 
species of which have been recognized by Mr. Lambe. Of these corals^ 
the * chain-coral ' {Ualy sites catenularia) and the * honey-comb coral ' 
{Favosites gothlandica) occur in great profusion. They are pre- 
served for the most part in a silicified condition — not the best by any 
means for study — in a manner much resembling that in which the 
fossils of the Black River formation are found at Paquette rapids 
on the Ottawa river below Pembroke, Ontario. 

Few of the higher forms of organisms characteristic of the Silurian 
period are found directly associated with the corals, but Clathrodict- 
yon vesiculosum, Nicholson and Murie, one of the Hydromedusse, 
does occur very abundantly and is associated intimately with the 
corals. 

The Crinoidea are very rare ; only three species having been record- 
ed as yet from this basin. 

The Annelids are represented by a single specimen of a Conodont, 
whilst the Bryozoa, so abundant in certain rocks of the Niagara and 
Clinton formations in the province of Ontario and in New York 
state, are rather sparsely distributed in the Lake Timiskaming rocks. 

Brachiopoda occur in certain bands by themselves and at times 
are very abundant. Such is the case with Atrypa reticularis, Lin- 
nseus. Pentamerus ohlongus, Sowerby, a form characteristic of the 
Wenlock in England and of the Niagara of the Interior Continental 
plateau of Palaeozoic rocks in North America, occurs in vast niun- 
bers in a certain band of yellowish-grey limestone on Mann island. 

The Lamellibranchiata or Pelecypoda are very rare, only two genera 
having been noticed from all the collections. 

The Cephalopoda are well represented, and of these Discosorus 
conoideu^, Halh is the most conspicuous and interesting — although 
the Orthoceratites include amongst others i^Actinoceras vertehratum. 
Hall, (said to be identical with Acfinoceras hacJci, Stokes, described 
from the Artie regions of North America) and several other forms 
peculiar to the Niagara formation of New York and Ontario. 

The Trilobites are few. Two forms recorded may be the North 
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American representatives of the two European species Calymene 
hlumehbachii, Brongniart; and Encrinurus punctatus, Wahlenberg. 
The Ostracoda are likewise very rare. A few fragments of Alga 
occur in Mr. Barlow's collections and appear to represent two species 
previously recorded from rocks of similar age in New York state. 

The whole fauna comprises eighty-eight species, representing fifty- 
nine genera. These species are for the most part forms referable to 
the Niagara formation, although a number of forms, such as the 
corals and brachiopods, are also well known to occur in rocks assigned 
to the horizon of the Clinton formation. 

There are specimens of Favosites gothlandica from Mr. Barlow's 
collection of 1894 which measure a little more than fifteen inches in 
diameter or over four feet in circumference. The mode of growth of 
these Favosites is similar to that described by Prof. G. H. Girty in 
the case of Favosites forhesi var. occidentalis, and very perfect ex- 
amples of such large dimensions are not rare on Mann island. They 
exceed in size and perfection of structure the large masses of Favo- 
sites from the Hamilton formation of Thedford, Ont. Large and 
small specimens of this species occur together, and such is the case 
also with specimens of the Clathrodictyon vesiculosum, Nicholson 
and Murie. This is the species which was described by Billings as 
Stromatopora concentrica of Goldfuss. The largest specimen met 
with measures fourteen, by ten, by eight inches. 

Syringopora verticillata, Goldfuss, was described from specimens 
which came from Lake Huron. It is found in tolerable abundance in 
the Silurian of Lake Timiskaming. This fact, together with the 
occurrence of several other species which are common to the Silurian 
of Lake Huron in the Manitoulin island, in Michigan and Ontario, 
assist in confirming the view that the sea in which the Silurian de- 
posits of the Lake Timiskaming basin were deposited was connected 
with the Silurian sea of the Lake Huron region. 

Notes on Mr, Barlow's collections. 

Chief island. Lake Timiskaming. — The fossils from this locality 
are poorly preserved, and occur in a rather coarse sandstone showing 
clear grains of quartz embedded in a light yellowish-grey dolomite. 
The beds from which they were obtained appear to form the base 
ment or lowermost strata of the Silurian as developed at this point. 
The presence of Haly sites catenularia, Linnaeus, and of Discosorus 
conoideus. Hall, with other forms from this island, serve to indicate 
the presence of Silurian rocks on the southern side. These strata, 
\Nliich rest unconformably upon the denuded Archaean rocks whose 



-J 



286 I NIPISSINO AND TIMISKAMINO REGION 

surface is very irregular and uneven, must necessarily have contactB 
at various horizons or levels. It would not be at all surprising, in- 
deed, to find arenaceous beds not only belonging to the Niagara 
formation and holding fossils representing different life-zones in this 
formation, but also similar beds holding older types of organisms, 
belonging to older formations in the lower levels of this old Pakeo- 
zoic outlier or basin. 

Mann island. — ^The bulk of the large collection obtained dur- 
ing the years 1893 and 1894 came from this locality. Forty-three 
species are represented. The rock in which they are preserved is a 
light-yellowish and fine-grained dolomite teeming with the remains of 
corals and hydroids. Certain bands, none calcareous, hold brachio- 
poda belonging to the species Atrypa reticularis, Linnseus. Several 
interesting and thin slabs of crinoidal limestone contain crinoid 
heads as well as stems. These are of special interest and deserve to 
be further studied. It is the only locality on the lake where tolerably 
perfect crinoid heads have been obtained, only imperfect fragments 
of columns or stems had been noticed previously. 

Percy island, — From this place Mr. Barlow obtained only a few 
specimens from which nine species were recognized. Additional 
collections from this locality would probably reveal other forms of 
special interest. As already stated the occurrence of Halysites cate- 
nularia and Discosorus conoideus on this island is sufficient evidence 
ujwn which to refer the strata from which they came to the Silurian 
System. 

The Fossil Corals. 

In 1896 Mr. L. M. Lambe, of this Department, made a special 
study of the corals obtained, and he has prepared the following lists 
of species. — 

tSifann island. Lake Timiskaming, collected hy A. E. Barlow* 

189S'189Jt. 

Heliolites (Plasmopora) affinis, Billings. 

Lyellia americana, Milne-Edwards and Haime. 

Zaphrentis stokesi, Milne-Edwards and Haime. 

Cyathophyllum articulatum, Wahlenberg. 

Favosites ffothlandica, Lamarck. 

Alveolites niagarensis, Rominger (not Nicholson). 

Limaria (Coenites) crassa, Kominger. 

Halysites catenularia, Linnseus. 

Halysites compacta, Rominger. 

Byringopora hifurcata, Lonsdale. 

Syringopora verticillata, Goldfuss. 
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North End of Lake Timiskaming, collected hy R, Bell, 1887. 

Heliolites suhtuhulataj McCoy. 

Zaphrentis stokesi, Milne-Edwards and Haime. 

Stromhodes pygnumis, Rominger. 

Favo8%tfi8 gothlandica, Lamarck. 

Cladopora cervicomis. Hall. 

Alveolites niagarensts, Rominger (not Nicholson). 

Alveolites seriatoporoides, Milne-Edwards and Haime. 

CcBfiites lunataf Nicholson. 

Limaria (Ccmites) crassa, Rominger. 

Holy sites catenularia, Linnseus. 

Haly sites compacta, Rominger. 

Syringapora Dalmanii, Billings. 

Syringopora verticillata, Qoldfnss. 

The subjoined table enumerates the Silurian fossils found at the 
several localities in the northern part of Lake Timiskaming, the 
localities and collectors being as follows: — 

1. Collection from * Head of Lake Timiskaming ' {sic) by Sir W. 
£. Logan, 1845. 

2. From ' North End of Lake Timiskaming,' Dr. K Bell, {sic) 1887. 

3. Various collections by Mr. A. E. Barlow from Mann island 
in 1893 and 1894, also part of the ' Stewart Collection ' from Mann 
island, obtained in 1892. ' 

'4. Percy island. Lake Timiskaming, A. E. Barlow, 1894. 
5. Chief island. Lake Timiskaming, A. E. Barlow, 1894. 
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Table showing the genera and speciea of Silurian foaails from X>ake 
Timiskaming. 
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Table abowins the genera and species of Silurian fosails from Lake 
Ti m i BkaminfT — Continued. 
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Table ahowing the genera nnd species of Silurian fossils from Lake 
Timiskaming — Oonclu ded. 
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1857. BiLLi.vGs, E. — 'Report of ProEress, Geol. Suit, Canada, for 
the years 1853-6.' Toronto, 1857. On p. 334 Orikoeerae 
rolulatitm is described from the head of Lake Timiakamiiig. 

1858. Billings, E. — 'Report of E. Billings, palieontologiat, in Report 

of Progress, Gcol. Surv. Canada, for the year 1857.' On pp. 147 
and 171 Mr. Billings describes, and records the discovery of, 
Syringopora dalmanii and S. verticillaia, Goldfuas. 

1853. BiLi.Lvaa, E. — ' Canadian Fossils, containing descriptions of 
new Genera and Species from the Silurian and Devonian for- 
mations of Canada.' Extracted from Report of the Qeol. 
Surv. Canada for 1857. Montreal, 1858, 31 pp. 
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1863. BiLLiNQS, E. — ' The Geology of Canada, from the commence- 
ment until 1863/ pp. 334-336 contains a chapter entitled: 
' The Niagara Formation on Lake Timiskaming/ in which 
two lists of fossils prepared hy Billings are given, p. 335. 

1888. FooRD, Arthur H. — 'Catalogue of the Fossil Cephalopoda of 
the British Museum/ Part I., Nautiloidea, London, England, 
December, 1888: — in which Actinoceras vertebrale is recorded 
from Lake Timiskaming. 

1896. Whiteaves, J. F. — 'Canadian Stromatoporoids,' Can. Kec. 

Science, vol. V., No. 2, pp. 129-146, December, 1897, in which 
Clathrodictyon vesiculosum, Nicholson and Murie, is recorded 
from Lake Timiskaming. 

1897. Ami, H. M. — ' Notes on some of the Fossil Organic Remains 
from the Geological Formations and Outliers of the Ottawa 
Palaeozoic basin.' Trans. Roy. Soc. Can., Sec. Series, vol. 
n.. Sect. IV., 1896-1897, (Ottawa, 1897). 

1899. Lambe, L. M. — ^ Canadian Palaozoic Corals,' Ottawa Naturalist, 
vol. XIL, No. 11, pp. 219-220, February, 1899, where specimens 
identified with Cyathophyllum articulaium, Wahlenberg, are 
described from Mr. Barlow's collections on Lake Timiskam- 
ing. 



THE MATTAWA OUTLIER. 

In the autumn of 1894 Mr. A. E. Barlow submitted for examina- 
tion a small but important collection of fossils from a locality on the 
north shore of the Ottawa river, six miles below Mattawa. The 
fauna represented in the pinkish-grey weathering and arenaceous 
limestones of this outcrop is that of the Black River and Trenton. 
The presence of Receptaculites occidentalis, Salter, Orihis tricenarta, 
Conrad, indicate an horizon at the close or summit of the Black 
River formation, whilst the occurrence of Prasopora selwyni, Nichol- 
son, Solenopora compacta, Billings, Rafinesquina altemata, Emmons, 
and Zygospira recurvirostra. Hall, are eminently characteristic of 
the Trenton. 

The occurence of this fauna at such a westerly point along the 
Ottawa valley and in such proximity to the Lake Nipissing outliers 
on the Manitou islands, together with the well-known occurrence of 
strata of the same age in the islands north of the Grand Manitoulin, 
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serve to show that in Ordovician times the marine waters of the Lake 
Huron Palaeozoic basin were directly connected with those of the 
Nipissing and Mattawa or Upper Ottawa regions. Every si>ecie8 
recorded from this Mattawa outlier has been found in other deposits 
in the Ottawa valley, whilst most of them, if not all, are also recorded 
from the islands north of Lake Huron. 

The following is a list of the species recognized in the collection 
from this outlier: — 

Protozoa. 
Receptaculites occidcntalis, Salter. 

ECHINODERMATA. 

Crinoidal fragments, too imperfectly preserved fbr identi- 
fication. 

They resemble portions of stems of a species which may be 
referable to the genus Glypiocrinua. 

Brtozoa. 

Prasopora selwyni, Nicholson. The microscopic sections pre- 
pared of this form exhibit no variation from typical epmr 
mens recorded from Peterborough, Ottawa, Montreal and 
other localities in Canada. This is no doubt the form which 
received the designations of Favosiies lycopodites, Chcetetes 
lycoperdon, and Stenopora petropolitana in the early reports 
of the New York and Canadian Surveys. 

Frondose, and branching Monticuliporidse. 

Solenopora compacta, Billings. A form which may probably be 
referred to this species. 

COBLENTERATA. 

Streptelasma comiculum. Hall. 

Brachiopoda. 

Strophomena incurvata, Shepard. 
Rafinesquina altemata, Emmons. 
* Orthis, sp., cf. 0. tricenaria, Conrad. 
(Dinorthis) proavita, Winchell and Schubert. 
Zygospira recurvirosta. Hall. 

Gasteropoda. 

Lophosptra hicincta. Hall. A young individual referable t 
species. 

Trilobita. 

A fragment of a trilobite too imi)erfectly preseired for 
fication. 
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LAKE NIPISSING— THE MANITOU ISLANDS. 

In 1864 Alexander Murray was the first to note the occurrence of 
fiat-lying limestOQjes on the Manitou islands of Lake Nipissing. In 
his Report for that year (p. 124) he refers the occurrence to the 
Black River formation. ' Ormoceras tenuifilum/ or as this species is 
now called, Actinoceras higshyi, Stokes, is the characteristic form 
ux)on which the determination of the horizon was based. 

In 1884 a further collection was made on these islands by Dr. A. 
R. C. Selwyn. This was subjected to a preliminary examination by 
the writer. 

In 1896 a brief note was prtpiired for the Canadian Record of 
Science where seventeen species are enumerated. 

In 1889 Mr. T. D. Ledyard, of Toronto, visited these islands 
and obtained an interesting collection, which was submitted to Mr. 
E. O. Ulrich for examination. The list of si)ecies prepared by the 
latter and embodied in a paper on the Black River limestone at Lake 
Nipissing by Prof. N. H. Winchell, in the American Geologist for 
September, 1896, contains besides other forms a number of Bryozoa 
not previously recognized from this locality. 

In 1892 Rev. J. M. Goodwillie, M.A., of North Bay, made an 
excellent collection of the fossils, and communicated them to the 
Geological Survey Department at Ottawa. This collection was found 
to contain a number of forms hitherto unrecorded in other collections, 
and a preliminary study of its contents revealed many interesting 
species, all eminently characteristic of the Black River formation. 

In 1894 Mr. A. E. Barlow collected along the west shore of the 
Great Manitou or Newman island, on the most southerly of the 
Manitou islands and on the west shore of McDonald island. From 
the first-ment'oiied of these collections by Mr. Barlow a Black River 
fauna was detectel and Columnaria halli, Nicholson, Stromatocerium 
rugosum. Hall, Lophospira helicteres, Salter, and Actinoceras higagyi, 
Stokes, recorded, all of which are eminently characteristic. The 
presence of Zygospira recurvirostra. Hall, and of a form which is 
doubtfully referred to Plectamhonites sericea, Sowerby, from ^e west 
shore of McDonald island, give a slight Trenton facies to the assem- 
blage from this locality. It may be that further collecting will reveal 
a somewhat higher horizon than the zone of Columnaria halli usually 
indicates. 

The following collections of fossils have been examined by the 
writer : — 

Manitou islands, L. Nipissing, A. R. C. Selwyn, 1884. 

Manitou islands, L. Nipissing, Rev. J. M. Goodwillie, M.A., 1892. 
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West Shore, Great Manitou islands, L. Nipissing, A. E. Barlow, 
1894. 

West Shore, McDonald island, L. Nipissing, A. E. Barlow, 1894. 

Most southerly of Manitou islands, L. Nipissing, A. E. Barlow, 
1894. 

The subjoined list of genera and species includes all the forms re- 
cognized in these as well as in the other collections above mentioned. 

Pbotozoa. 

Stromatocerium rugosum, HalL 
Paaceolus glohosua, Billings. 

CiELENTERATA. 

Columnaria halli, Nicholson. 
Tetradium fihratum^ Saiford. 
Palceophyllumf sp. 
Streptelasma comiculum. Hall. 

ECHINODERMATA. 

Crino'dal fragments, too imi)erfectly preserved for identiiicatioii. 
Sculptured plate of what appears to be a cystidean referable 
to the genus PalcBOcysites, 

Bryozoa. 
Escharopora suhrecta, Ulrich. 
Escharopora limitaris, Ulrich. 
Helopora mucronata, Ulrich. 
Rhinidictya mutahilis, var. major, Ulrich. 
Phyllodictya varia, Ulrich. 
Batostoma winchelli, Ulrich. 
Callopora multitahulata, Ulrich. 

Several other Monticulix)oroidB referable to genera and species 
not yet examined microscopically, but which appear to belong 
to such genera as Pachydictya, Amplexopora, Dekayia, Cosci" 
nium, and Monotrypella, 

Brachiopoda. 

Strophomena incurvata, Shepard. 

" trentonensis, Winchell and Schuchert. 

Rafinesquina altemata, (Emmons). 
Plectamhonites sericea, Sowerby. 
Orthis tricenaria, Conrad. 
Rhynchotrema incpquivalvis^ Castelneau. 
Zygospira recurvirostra, HalL 

Oasteropoda. 
Eccyliomphalus trentonensisf Conrad. 
Pleurotomaria (Clathrospira) suhconica, Hall. 
Murchisonia (Lophospira) helicieres, Salter. 
" '• hicincta, HalL 
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Gasteropoda — Concluded. 

Maclureaf sp. indt. 
Fusispira elongata, Emmons. 
Trochonema umhilicatum, Hall. 

Lamelubranchiata. 

Cyrodonta huronensis, Billings. 

canadensis, Billings. 

suhcarinata, Billings. 
Cyrtodonta sp. indt. 
Ctenodonta levata. Hall. 
Vanuxemiaf sp. Hall. 

Cephalopoda. 

Vaginoceras multituhulatum. Hall. 

Gonioceras ancepSj Hall. 

Actinoceras higshyi, Stokes. 

Cameroceras proteiforme. Hall. 

Nanno aulema, Clarke. 

Orthoceras rapax, Billings or a very closely related species. 

" multicameratum, Hall. 

" annellum. Hall. 

" amplicameratum. Hall. 

Trilobita. 
AsaphiLS, sp. Portion of the hypostome of a large individual 
of this genus possibly of A. platycephalus or A. susae. 

OSTRACX)DA. 

Leperditia fabulites, Conrad. 
Aparchites neglectus, TJlrich. 
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sing, Ontario.' Can. Rec. Science, vol. V., No. 2, pp. 107-108, 
Montreal, 1892. Contains a review of Alex. Murray's paper 
(loc. ciL supra.) together with a list of fossils obtained by Dr. 
Selwyn in 1884, and referred to the Black River formation. 
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1S96. Ulrich, E. O. — In Prof. U. H. WinchelFs paper entitled: 
^ The Black River Limestone at Lake Nipissing.' American 
Geologist, vol. XVIIL, Xo. 3, pp. 175-179, Minneapolis, Sept., 
1S96. A list of the species of fossils collected by T. D. Led- 
yard, Esq., of Toronto, in 1SS9, and determined by Prof. E. O. 
Ulrich, is embodied in this paper. 

1S9S. White-OXS, J. F. — 'On some Fossil Cephalopoda in the 
M'jseum of the Geological Survey of Canada, with descrip- 
tions of efght species that appear to be new. Ottawa Natural- 
ist, vol. Xn., No. 6, pp. 116-127, Ottawa 1S98. On p. 116 
Mr. Whiteavf-5 rc-cords the occurrence of Xauno aulema, 
Clarke, from the collection made by Alexander ITuiray in 
1S54, from the Black River limestone at Western Manitou 
island (now called McDonald island). Lake Nipissing. 
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